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ABSTRACT 
Agriculture constitutes an Important activity of the 
people living in the Rohilkhand region. New agricultural 
strategy provides a base for further research in 
technological application in increasing the quantum of 
production and productivity per unit area and per 
person. 
The objectives of the sustainable development of 
agriculture In the region are i.e., to produce the crops in 
harmony with the nature without doing the loss to the 
environment, improve income and living standards of 
the people living in the rural areas. Social justice and 
attainment of equal opportunities are the corner stones 
in the development strategies. 
The Rohilkhand region forms a part of the state of 
Uttar Pradesh (U.P.) and covers an area of 30,257 
sq.km. (10.27 per cent) of the state, and lies in between 
latitudes 27°35'N and 29°58'N and longitudes 78°0'E and 
80°27'E. 
The entire region comprises 7 districts namely, 
Bijnore, Moradabad, Rampur, Budaun, Barellly, 
Shahjahanpur and Pilibhit. Each district is further sub-
'ti 
divided for administrative purposes into a number of 
tehsils, development blocks and villages as that district 
consists. There are 37 tehsils, 90 development blocks 
and 15,058 villages in the Rohilkhand region. The region 
contains a total population of 16.6311 million persons, 
given an average density of 550 persons per sq.km. 
(1991 census). 
The following are some of objectives to 
take the study : 
1. To take a stock of physical characteristics of the 
region which provides a basic frame for the 
cultivation of land and performance of agriculture in 
Rohilkhand region. 
2. To examine the extent of land utilization and crop 
landuse patterns in the Rohilkhand region. 
3. To analyst the agricultural productivity and 
demarcate productivity regions in the Rohilkhand 
region. 
4. To examine the role of technological factors and to 
establish their relation with agricultural development 
in the Rohilkhand region. 
5. To undertake an analysis of output and input in crop 
productivity regions, and to determine the levels of 
agricultural development in the Rohilkhand region. 
6. To suggest suitable measures for the future 
agricultural development in a sustainable manner in 
the region. 
The present work is based on secondary sources 
of data published in the statistical bulletins for each 
district namely, BIjnore, Moradabad, Rampur, Budaun, 
Bareilly, Shahjahanpur and Pilibhit for the period of five 
successive years 1994-95 to 1998-99 on an average 
basis. The required data are collected and kept in 
records by the concerned District Statistical Office in 
each district. 
Considering the equality of size and homogeneity 
and contiguity of the socio-economic and physical 
composition, development block is considered as a 
viable unit of analysis. 
The agricultural productivity indices for 90 
development blocks were computed with the help of 
area and production of 18 nnajor crops grown in the 
region. These crops were grouped ™(^ as : cereals (rice, 
wheat, barley, jowar, baj'ra and maize); pulses 
(blackgram (urd), greengram (moong), lentil (masoor), 
gram, peas and pigeon-pea (arhar/tur); oilseeds 
(mustard, sesamum (ti l), groundnut and sunflower) and 
cash crops (sugarcane and potatoes). 
Productivity indices for the crops concerned and 
for each block were calculated on the basis of Yang's 
Crop Yield index. Some of the technological factors were 
selected so as to establish the correlation with 
agricultural development. Factor Analysis techniques 
was applied by selecting a set of 14 variables. The 
computation of data was done on SPSS Programme on 
ALPHA System at the Computer Centre, A.M.U. Aligarh. 
Finally, the levels of agricultural development were 
/ ^ determined with the help of computed Composite Index. 
The overall assessment of the study reveals that 
the agricultural development in Rohilkhand region Is 
more dependent upon the management of technological 
factors which are shared in the cultivation in the form of 
irrigation, fertilizers, High-Yielding Varieties (HYV) of 
seeds and mechanization. The development blocks which 
show a concentration of high degree of agricultural 
innovations are agriculturally advanced than the blocks 
in which the farming is traditional and nature's role is 
dominant. 
However, the present level of agricultural 
development in the region needs improvements in order 
to meet the demands of populations by adopting certain 
strategies for sustainable development of agriculture In 
the development blocks of the Rohilkhand region. 
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PREFACE 
The main objectives to undertake the present study are to examine 
the levels of agricultural development in Rohilkhand region of the state of 
Uttar Pradesh (U.P.) in India. New agricultural technology has played a 
dominant role in increasing the crop production and productivity in per unit 
terms. But the rate of application of new technology in agriculture has been 
an uneven phenomena in the Rohilkhand region. 
This study attempts to highlight the regional variations in crop 
cuhivation and production characteristics, and role of technological factors 
in bringing about the changes in the levels of agricultural development. 
Some of the suggestions have been putforth to minimize the regional 
variations in a sustainable manner. 
The entire study spreads over in five chapters. Chapter fifst deals 
with the physical setting of the region : the structure and relief, drainage, 
climate and soils. Chapter second is devoted to examine the process of land 
utilization and crop landuse pattern in the region. Chapter ihird deals with 
the assessment of agricultural productivity and delineate the productivity 
regions in the region. Chapter four examines the role of some of the selected 
technological factors in the region. Chapter five attempts to establish a 
correlation between output and some of the selected inputs in the form of 
independent variables for the analysis of crop productivity regions and 
levels of agricultural development in Rohilkhand region. 
In the end of the study a conclusion and some of the suggestions 
have been given, which may present a base for framing a guideline for the 
sustainable development of agriculture in the region. 
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INTRODUCTION 
Agriculture constitutes an important activity of the people to earn 
livelihood in Rohilkhand region. Agricultural breakthrough provides a base 
in the form of research and technological application in increasing the 
quantum of production and productivity per unit area and per person 
engaged in agriculture. 
The objectives of the sustainable development of agriculture in 
Rohilkhand are to undertake the cultivation in harmony with the 
environment, without domg the loss to the environment, improve income 
and living standards of the people living in rural areas. Social justice and 
attainment of equal opportunities are the corner stones in the development 
strategies. There are certain development blocks in the Rohilkhand region 
which are relatively advanced and many of the farmers are well to do, 
whereas in some other blocks the rural population in spite of hard work lives 
in abject poverty. It is therefore, appropriate to delimit the blocks which 
suffers from low and ver>- low agricultural development, and for them to 
frame certain measures and if they are adopted may help to remove the 
regional imbalances in a sustainable way. 
Rohilkhand region was selected as the area of study because in this 
region basically the cultivation of crops is / one of ^ the predominant 
occupation of the people. 
The Rohilkhand region forms a part of the state of Uttar Pradesh 
and covers an area of 30,257 sq.km. (10.27 per cent) of the state, and lies in 
between latitudes 27°35'N and 29°58'N and longitudes 78°0"E and 80°27'E. 
The entire region comprises 7 districts namely, Bijnore, Moradabad, 
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Rampur, Budaun, Bareilly, Pilibhit and Shahjahanpur (Fig. 1). Each of the 
district is further sub-divided into a number of tehsils, development blocks 
and villages as it consists. There are in total 37 tehsils, 90 development 
blocks and 15,058 villages in the region. The region contains a total 
population of 16.6311 million persons, giving a average density of ^ 550 
persons per sq.km (1991 census). 
The northern and northeastern boundaries of the region coincides 
with the state boundary of the Uttranchal; in western part the region forms a 
common boundary with the districts of namely, Saharanpur, Muzaffamagar, 
Meerut, Bulandshahr and Aligarh; in southern part its boundaries are formed 
by the districts of Etah, Farrukhabad, Hardoi and Kheri; and in eastern part 
there lies the international boundary with Nepal. 
The following are some of objectives to-toke-the study : 
1. To take a stock of physical characteristics of the region which provides 
a basic frame for the cultivation of land and performance of agriculture 
in Rohilkhand region. 
2. To examine the extent of land utilization and crop landuse patterns in 
the Rohilkhand region. 
3. To aftalysis the agricultural productivity and demarcate productivity 
regions in the Rohilkhand region. 
4. To examine the role of technological factors and to establish their 
relation with agricultural development in the Rohilkhand region. 
5. To undertake an analysis of output and input in crop productivity 
regions, and to determine the levels of agricultural development in the 
Rohilkhand region. 
6. To suggest suitable measures for the future agricultural development in 
a sustainable manner in the region. 
The present work is based on secondary sources of data obtained 
from statistical bulletins of the district namely, Bijnore, Moradabad, 
Rampur, Budaun, Bareilly, Pilibhit and Shahjahanpur for the period of five 
successive years 1994-95 to 1998-99 on an average basis. The data were 
collected and kept in records by the concerned statistical office in each 
district of the region. 
Considering the equality of size and homogeneity and contiguity of 
the socio-economic and physical composition, development block is 
considered as a viable unit of analysis. 
The agricultural productivity indices for 90 development blocks 
were calculated by taking the area and production of 18 major corps grown 
in the region and they were grouped into as : cereals (rice, wheat, barley, 
jowar, bajra and maize); pulses (blackgram (urd), greengram (moong), lentil 
(masoor), gram, peas and pigeon-pea (arhar/tur); oilseeds (mustard, 
sesamum (til), groundnut and sunflower) and cash crops (sugarcane and 
potatoes). Productivity indices were calculated on the basis of Yang's Crop 
' Development block is a sub-division of tehsil and an administrative unit, and 
consists of on an average 150 villages, which spread over more or less on an area of 
200 sq.km. there is a Block Development Officer administer of all the administrative 
functions relating to rural life development. 
Yield Index. The technological factors considered as the correlates of 
agricultural development were incorporated for application of Factor 
analysis technique by selecting a set of 14 variables. The computation of 
data was performed on SPSS Programme on ALPHA system at the 
Computer Centre, A.M.U. Aligarh. Finally, the levels of agricultural 
development were determined with the help of Computed Composite Index. 
Chapter 1 
PHYSICAL SETTING OF THE 
ROHILKHAND REGION 
A. STRUCTURE AND RELIEF 
The Rohilkhand region forms a part of the Ganga Plain. The 
deposits of this tract belong to the last chapter of earth's geological history. 
They conceal beneath them the northern fringes of peninsular formation.^ 
Surface features and grainity observations indicate that the Ganga Plain is 
deepest in the central portion and gradually gets shallow towards the west ot 
Delhi and east of Rajmahal hills.^ 
The presence of characteristic Gondwana rocks on the northern rim 
of this alluvial tract indicates that its sub-stratum is an extention of the 
peninsular rocks, viz., Archean gneiss with areas of Vindhyan and 
Gondwana sediments.^ 
Burrard (1912), on the basis of geological data concluded that the 
plain occupies a deep rift-valley with parallel faults on two sides with a 
maximum down trough of 32 km.^ 
The recent view regarding the origin of this region is that its crust 
formed between northward drifting Deccan plateau and the comparatively 
soft sediments accumulated in the Tethyan Sea as well as in the connected 
basins of the north. The crumpling of the sediments resulted in the formation 
of a mountain system.^ 
1. Krishnan, M.S., Geology of India and Burma, Madras, 1956, p. 529. 
2. Oldham, R.B., The Gangetic Basin and the Folding in its Floor, Memoirs of the 
Geological Survey of India, Vol. 72, Calcutta, 1917, p. 128. 
3. Hayden, H.H., Notes on the Relationship of Himalayas to the Indo-Gangetic 
Plain and the Indian Peninsula, Records of the Geological Survey of India, 
Calcutta, 1918, p. 274. 
4. Burrard, S.G., On the Origin of the Himalaya Mountains, Geological Survey of 
IR6\Z^ Professional Paper No. 72, Calcutta, 1912, p. 18. 
5. Krishnan, M.S., Geology of India and Burma, Madras, 1956, p. 529. 
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According to Edward Sues (1956), a great Austrian geologist, it is a 
'foredeep' formed infront of the resistant mass of the peninsula when the 
Tethyan sediments were thrusted southward and compressed against them. 
The peninsula is regarded as a stable mass and Central Asia as the moving 
segments of the crust. The rivers from the Himalayas brought a tremendous 
amount of deposits since the Pleistocene period and thus the plain came into 
existence.^ The total thickness of the alluvium is not exactly known. The 
deepest bore hole made at a station in Lucknow, Uttar Pradesh is only 400 
meters but it has not touched the rock bottom.^ According to Oldham 
(1939), it has been deduced geologically that the depth of the alluvium along 
the outer edge of the Himalayas amounts in between 4,416 and 6,156 
metres.* 
According to Hayden (1939), the geodetic evidence seems to 
confirm generally that the Indo-Gangetic depression is a broad basin, 
shallow on the outer side and sloping gently inwards the Himalayas.' The 
sediments of this basin consist of sand, s^lts, and clays with occasional 
occurrence of gravel beds and peaty organic matter, and varying proportion 
of loam. The older alluvium, bhangar is rather dark in colour and rich in 
nodules of impure calcium carbonate known as kankar in northern parts of 
India. 
6. Ibid., p. 330. 
7. Oldham, R.D., The Deep Bearing at Lucknow, Records of Geological Survey of 
India, Vol. 23,1939, p. 263. 
8. Oldham, R.D., The Structure of the Himalayas and of the Gangetic Plain, 
Memoirs of the Geological Survey of India, Vol. 43, pt. H, Delhi, 1939, p. 82. 
9. Hayden, H.H., The Himalayas and Peninsula, Records of the Geological Survey 
of India, Vol. 43, pt. 2, Delhi, 1939, p. 167. 
t ^ .^ 
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The kankar concreations^f all shapes and size. The older alluvium 
forms ail elevated terrac^ above the flood level. It belongs to middle to 
upper Pleistocene age. The newer alluvium, khadar is light coloured and 
poor in calcareous matter. It contains lenticular beds of sand and gravel. It 
merges by insensible gradiation into the alluvium and/assigned to upper 
Pleistocene i!^}^ 
B. DRAINAGE 
The important rivers and their tributaries which form/the drainage 
of the region are : the Ganga, the Mahawa, the Sot, the Ramganga, the Aril, 
the Deoha, the Bhagul, the Sarda, the Gangan and the Gomati (Fig. 2). 
The Ganga 
The Ganga is the largest river draining the Rohilkhand region. It 
forms/western boundary of the region. It first touches the district of Bijnore 
^ co-
in the extreme north ckB»=4o a place leaving the hills above the district of 
Haridwar in the state of Uttranchal. It reaches ft^ the vicinity of Nagal in a 
village of Najibabad block. The Ganga enters^ the Moradabad district from 
the northwest about 4 km. west of the village Papsari in Hasanpur block, 
then flow^in southerly direction along the western boundary of the district 
for nearly 65 km and separates the district of Moradabad from that of the 
districts of Meerut and Bulandshahar. In this district, it has only two 
insignificant tributaries the Baia and the Matwali. The former joins it near 
the village of Kharajpur and latter near that of Dhoria in Budaun district 
then it forms a-kmg boundary <jf 149 kml-in the west and south df^ 'ti^ e 
10. Spate, O.H.K., India and Pakistan, London, 1957, p. 497. 
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FIG 2 
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O^^tnci Vihf^ ^Ae Ganga river enters the area near ^village Dippur in 
Rajpura block. It passes through the Qadarchowk block in the extreme 
southeast comer of Budaun district. 
The Mahawa 
This is the largest tributary of the Ganga. The course of the Mahawa 
for the most part is parallel to the Ganga river. The Mahawa originates about 
3 km. to the north of the Moradabad district. 
It receives water from numerous seasonal small streams. At Narioli, 
it is nearest to the Ganga and passes through the Ganga Khadar. It passes 
through the blocks of Rajpura and Sahaswan, and joins the Ganga almost in 
the middle of the Budaun district. There are some elongated lakes along the 
river Mahawa. In^  rainy season when it get flooded, its course is divided into 
two district channels^ ^ne of which is seasonaidraining iA/the northwest of 
Sahaswan block at a distance of 5 km. from the Mahawa. There is one big 
semi-circular lake named Dhand, in addition to many small lakes formed in 
the rainy season and form a^ continuous sheet of water. 
The Sot 
It flows in a southeasterly direction through the block of Sambhal in 
Moradabad district. It has a well defined and fairly broad valley and at most 
places it attains a considerable depth. It is a perennial stream and contains a 
large volume of water throughout the year. 
The Sot takes water firstly from the Bhaisaur and then flows 
southeastward and finally joirJs the Ganga. The presence of a number of ox-
bow lakes close to the left bank of the river clearly indicates that previously 
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the river was flowing at a distance of about 2 or 3 km. away from its present 
course. The river enters the Shahjahanpur district where it receives 
numerous small streams. The Kadwara is one of them which originates and 
drains the low lands of Dataganj block in Budaun district and forms 
numerous elongated lakes. 
The Ramganga 
It is the first major tributariei^of the Ganga to join it on its left-
bank. It rises in lower Himalayas, at an altitude of about 3,110 m. above 
mean sea level, near the village Lohba in the Garhwal district of the state of 
Uttranchal, and after passing through the districts of Bijnore and 
Moradabad, it enters the district of Rampur. It flows in a northwest to 
southeast direction and drains the southwestern part of Rampur and Bareilly 
districts. It flows south along the western border and then enters in the 
district of Moradabad, skirting the city on the east and takes a bend towards 
the district of Rampur. It has no affluent on its right bank but on its left side/ 
it receives several streams. 
During its course the Ramganga assumes dimension spreading out 
over the khadar and carving out for itself fresh channels through the soft 
alluvial land in most capricious manner." To the west of Bareilly city, these 
are two alternative channels several kilometers apart, and the river is 
constantly shifting from one channel to the other. There are several ox-bow 
lakes in the low lands which represent^old channels abandoned at different 
periods.'^ Owing to the breadth of the khadar and the depth of the channel 
11. Henry, F., Imperial Gazetteer of India, Vol. 21, London, 1908, p. 175. 
12. Hayden, H.H., Burrard, S.G. and Herson, A.M., A Sketch of the Geography and 
Geology of the Himalaya Mountain and Tibbet, pt. Ill, Delhi, 1934, p. 175. 
15 
below to the level of the upland, the Ramganga and its water is used for 
irrigation.'^ 
The Aril 
It originates in Maithan village of block Bilari in Moradabad 
district. It is one of the large tributaries of the Ramganga. It is a perennial 
cyr6M;> Lc 
river and beeonre much force full in the rainy season. In the upper part of 
the slope/is gentle and consists of loamy soil, but in lower parts of the area 
to the northeast of Village Sisarka, it forms a common boundary (upto 1.8 
km.) between Moradabad and Budaun districts. It again forms a long 
boundary (upto 13 km.) in between Rampur and Bareilly districts with 
Budaun as it leaves the area to cross a distance of over 4 km. between the 
Bareilly and Budaun districts. The Bajha Nadi coming from northwest and 
Andheria Nadi from north join the Aril river. The courses through which the 
Bajha and the Aril river flow in this region are devious and meandering. 
There are numerous elongated curved lakes. Then it joins the Ramganga on 
its right bank at least 1 km. to the northeast of village Chitri. 
The Deoha 
TK^ river has its source in the southern slopes of the lower hills in 
the Nainital district in the state of Uttranchal. In the beginning it is called 
Nandhaur, but after leaving the hills it is called Deoha. It preserves this 
name throughout Pilibhit district but after leaving it the Deoha changes its 
name to Gaira, which it retains till its junction with the Ramganga. The 
Deoha enters into Pilibhit district in the extreme north and flow in a 
southerly direction. 
13. Nevill, H.R., District Gazetteer of Bareilly, Vol. 13, Allahabad, 1909, p. 6. 
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The Bhagul 
It is an important river which takes its rise in the tarai and drains the 
eastern part of the Bareilly district of Rohilkhand region. It flows^Imos^in SL'^ 
southerly direction and leaves the district about 5 miles southeast of the 
village Mastipur to join the Ramganga. 
The Bhagul attains considerable dimension during the rains, but i^is' 
in dry season it shrinks to a mere trickle. It has a bed of sand and its water is 
used for irrigation by means of numerous dams built by the land owners. 
The Sarda 
The Sarda river enters the region through the district of Pilibhit 
about 32 km. to the east of Alampur villag e^ and flows in a southeasterly 
direction. It has a low velocity except ewknesn&f floods and its bed consists 
(jiai the initial stage^of the sand and afterwards tht mud. During floods the 
Sarda is opt to change its course to a remarkable extent, and this accounts 
for the creation of numerous ii|r^)jfi^e^ channels and backwaters. The Sarda 
has been dammed in its upper reaches at Ban-Basa, and a canal with/same 
name the Sarda canal provides irrigation to several neighbouring districts of 
the state of Uttar Pradesh. 
The Gangan 
Rising in the north of the district of Bijnor, this river enters the 
district of Moradabad near the village of Kaimukhia and forms boundary of 
the district in the north for a short distance. It flows in a southeasterly 
direction for about 5 km. and then takes a turn towards the southwest for 
about 2 km. to reach near the village of Isapur, again flows in a southeast 
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direction as far as upto the village of Sibalinarain where it is fed by the 
Karula stream on the left bank and further by the Ban stream on the right 
bank. In its upper course, its bed is characterized wttfi clay-sand w*d which AJ^ 
gradually replaced by clay in the south. 
The Gomati 
Name of this river corresponds with the local word 'Ghoomti' which 
means curving or meandering. This characteristics feature is found 
throughout its course. This river originates near the village of Sabalpur lying 
at a distance of 7 km. from headquarters of the district of Pilibhit. As it 
receives the Jakrai stream, it becomes a big river. This river pes^ses a 
defined course, \^ 4Mie banks of the river Gomati are high and permanent. It 
is important, thst the khadar tract along its right side is safely cultivated in 
the greater part of the year, and there is no danger of erosion of land or 
deposition of coarse or infertile sand during the floods. 
C. PHYSICAL DIVISIONS 
On the basis of relief and drainage the Rohilkhand region may be 
divided into the following five physical divisions : 
(I) Khadar and Bangar lands; 
(II) Tarai Region; 
(III) (a) Ganga, Sot-Interfluve; 
(b) Bahgul, Deoha Trans-Gomati Plain; 
(IV) (a) Aril, Kawara, Bahgul Tract; 
(b) The chauka, Deoha, Ramganga-Interfluve, and 
(V) Trans-Ramganga Plain. 
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I. Khadar and Bhangar lands 
The newer alluvium of the Gangetic Plain jft known as khadar ^  
corresponds with the recent geologic age of the Quartemary era. It baB%een 
formed by the silt and sand brought down by the major rivers and deposited 
along their banks. The khadar is made up ofJ0lt light coloured sandy and 
poor in calcareous matter, and is*fbund-generariy in the river valleys. The 
khadar areas in the Gangetic Plain are like fingers along the main stream 
and their sub-parallel tributaries namely, the Ramganga, the Gomati, the 
Deoha, and the Sarda.'^ The surface soil varies from sandy loam to mere 
sandy soil and the sandy proportion decreases as one moves away from the 
river and it is replaced by t|i^ fme silt. This fine silt, called 'panga' is most 
fertile and laid down by the river as the flood water is receded. The sand and 
gravel/grading imperceptibly into recent alluvium and/good reservoirs of 
underground water.'^ The khadar lands owe their origin to bangar lands 
through the erosive action of the river channels.'^ The amount of nitrogen 
and organic matter in khadar is derived from the silts of the flood water and 
needs renewal every year for the purpose of cuhivation of cultivable lands. 
Khadar is deficient in calcareous constituents but is entirely protected from 
injurious salt of soda and magnesia accumulations and form^saline or 
alkaline salts. 
The bhangar lands occupy the higher lands and are not subject to 
flood by the rivers during the rainy season.'' The material present in the 
14. Spate, O.H.K., India and Pakistan, London, 1957, p. 497. 
15. Krishnan, M.S., Introduction to the Geology of India, Madras, 1944, pp. 169-70. 
16. Wadin, D.N., Geology of India, London, 1926, p. 251. 
17. Shafi, M., Land Utilization in Eastern Uttar Pradesh, Aligarh, 1960, p. 3. 
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bhangar alluvium constitutes the nodular kankars of carbonate of lime. The 
kankars' found (a^/ in abundance and irregular concreation of impure 
calcareous matter. The bhangar land is characterized by patches of saline 
and alkaline constituents found over the surface, which are the result of 
gentle slope of the land, and composition of the alluvium. The bhangar 
lands generally lying above the flood level and possess^ clay and sodium 
clay as dominant constituents reacting with kankars which liberate sodium 
carbonate and are turned into calcium clay. According to Medlicat and 
Blanford (1879), the kankar nodules and the calcareous beds have been 
deposited by water which contains a solution of carbonate of lime derived 
I ft 
from the older rocks of various kinds. 
II. The Tarai Region 
The tarai belt in the region extends from east to west along the 
northern boundary of the area to cover the northern parts of the districts of 
Bijnore, Pilibhit and Bareilly. This region is built up of alluvial soil. These 
soils are predominantly clayey and rich in plant nutrients and noted for their 
productivity. This tract is known for its extreme unhealthy climate due to 
proximity of jungles, uncleared lands, the nearness of spring level, heavy 
rainfall, imperfect drainage of heavy soil and exceptionally bad quality of 
water are some of the chief characteristics restricting human inhabitation in 
the region. 
18. Medlicat, H.B. and Blanford, W.T., A Manual of the Geology of India, London, 
1879, p. 393. 
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IILa Ganga, Sot-Interfluve 
This area possesses several small seasonal streams'consequentl)^ 
large tracts of wasteland have developed in the western part, mainly due to 
the erosive action of the streams. The ^y^ j twate r table remains very low 
and the water level in the Mahwa and Sot rivers is reduced considerably 
during summer months. Usar lands, jungles and meadows are found in the 
form of small and big patches along the cultivated land. The soil is chiefly 
sandy loam in nature. The slope of the land is from northwest to southwest. 
Ill.b Bahagul, Deoha, Trans-Gomati Plain 
This part of the region includes some areas of the district of Pilibhit 
and a major portion of the districts of Bareilly and Rampur. It is almost^ 
level^ pf land, sloping gradually from north to south. The elevation varies 
from 214 metres in the north to 203 metres in the south. The slope is so 
uniform that there seem^ hardly any difference in the average elevation of 
parallel points form east to west. The sub-soil water-table is low and varies 
form 5 to 7 meters. The area is well drained by some small seasonal streams. 
The area is also dotted with few lakes. The tract consists of loamy soil 
which is well drained. There are several lakes and seasonal streams. The 
seasonal river UI which forms the northeastern boundary of Shahjahanpur 
district 
IV.a Aril, Kadwara, Baghul Tract 
This tract spreads over low lying areas which are very oftenly 
subjectef^to waterlogging and'is made up largely from clay and clayey loam, 
/JV< 
with J ^ accumulation of water on the ground, some lakes have been 
formed, some seasonal streams takes a run off due to heavy rain. The eastern 
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part is narrow on account of the extention of Ganga khadar in the south and 
a low land area in the north. The waterlogging during the rainy season 
becomes so serious that ^ ^ ^ ^ 1 ^ ^ communication are practically disrupted 
between the connecting villages. 
IV.b The Chauka, Deoha, Ramganga-Interfluve 
The Chauka is a perennial stream that follows the old bank and marks 
the westerly course adopted by the river Sarda in the past. The Deoha river 
forms the eastern limit of the region. The region is almost a leveled plain. 
The slope is uniform with few local inundations. It is drained by several 
river namely, the Gomati, the Kanout, the Mala. A considerable area along 
the river Mala is swampy and covered with thick forests. 
The region has a varying i£/€i»terMer from tarai in the north and 
Ganga plain in the south. The northern half at the area is mainly cultivated 
with rice, and southern part is typical wheat producing area. 
V. Trans-Ramganga Plain 
The parts of Shahbad and Aonala tehsil south of the Ramganga river 
constitute this plain. Besides the Ramganga, the river Aril drains the region. 
The tract slopes down from northwest to southeast. Lying in the most 
southwestern part of the region it receives least rainfalLasxompared^ other 
areas. The soili> are generally sandy loams and characterized with the 
presence of patches of fertile loams. 
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D. CLIMATE 
To a larger extent, climate determines where man can live and 
continue his life, which crops can be grown and which types of home he 
may appropriately built, what sort of clothing he needs and what pests and 
diseases he must combat.'' 
The potential crop producing ability of a given area is dependent 
primarily upon the climate and soil conditions under which the crop in 
question must be grown.^ ° The climate of the Rohilkhand region on the 
whole is healthy, except the swampy tract of the tarai. The Rohilkhand 
region experiences a tropical monsoon type of climate which is 
characterized by a rhythm produced by the southwest and northeast 
monsoons. The word monsoon derived from the Arabic word 'mausam' 
which means 'season'. In its meaning, based simply on day to day 
experience, the term 'monsoon' designates the seasonal surface air currents 
which are reversed from summer to winter.^' The reversal of pressure take 
place regularly twice a year due -to these prevalent winds. During the 
northeast monsoon period, the winds blow form west to east. They are 
almost dry because they originate over the landmass. The weather during 
this season is marked by clear skies, low humidity and extremes of 
temperature. During the southwest monsoon season, the winds blow from 
east to west. They are oceanic in origin therefore, they are moisture-laden. 
The associated weather during this season is characterized by over-cast 
19, Whitback, R.H., The Geographical Factor, Century Co., 1932, p. 87. 
20, Singh, }.,An Agricultural Geography ofHaryana, Haryana, 1976, pp. 43-44. 
21, Pedalaborde, P., The Monsoon (Translated by Clagg, M.J.), London, 1963, p. 4. 
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skies, heavy rainfall and high relative humidity. In the light of most salient 
characteristics of these two types of winds, the appropriate term of 'dry 
monsoon' and 'wet monsoon' is applied. 
The pressure gradients during the dry season are very low and the 
resultant wind force is a4«e weak. On the other hand, the intense heating of 
area during the wet monsoon season gives birth to steep gradients owing to 
which the winds blow relatively with a high speed. 
The seasonal rhythm of monsoon reversal is the chief characteristic of 
the region - the slightest variation largely control the agricultural operations 
in the area. The two seasons of kharif and rabi correspond with the wet and 
dry monsoons. Dry monsoon period extends roughly from November to 
mid-June and the temperature variations between the first four months and 
last three and a half months are so great that it becomes safe to divide this 
period into cold weather season (which extends from the month of 
November to February) and the hot weather season (extending from March 
to the first half of June). The cold weather season corresponds with the 
season of rabi crops, but the hot weather season by virtue of dryness permits 
restricted cultivation of crops. The wet monsoon season includes the 
remaining months from mid-June to October and corresponds with the kharif 
season. Thus, there are three distinct seasons commonly recognized in the 
region. 
(i) The cold weather season - (November to February) 
(ii) The hot weather season - (March to mid-June) 
(iii) The season of Rains - (mid-June to October) 
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(i) The Cold Weather Season 
With the retreat of southwest monsoon, the region comes gradually 
under a high pressure belt which develops over the plain due to the 
prevailing temperatures. The prevailing winds blow from west to east and 
their direction is determined by the combined effect of the pressure 
distribution and the presence of lofty mountains ranges of Himalayas. The 
pressure gradients are not steep enough to produce stormy winds. The 
breezes are light with a velocity of about 3 or 4 km per hour in the months 
of November and December. The mean monthly maximum average 
temperature at Bijnore, Moradabad, Rampur, Budaun, Bareilly, Pilibhit and 
Shahjahanpur stations in the months of December are, 21.TC, 27.3°C, 
27.4°C, 25.4°C, 23.7°, 23.8°C and 23.3"C respectively. The mean minimum 
average temperature in the months of December for the same stations are 
Syc, 52°C, 5 . r c , 6.6°C, 9.8°C, 9.9°C and 9.TC respectively (Table 1.1). 
In the month of January, the temperature further decreases and the day 
becomes less warm, whereas the nights remain colder. The month of January 
records the lowest temperature of the year and, therefore, it is considered to 
be the coldest month. The minimum temperature is recorded 4.5°C at 
Moradabad in the region. During these months, heavy mist or fog locally 
known as kohra often occurs at night and lasts until the early morning hours. 
The month of February registers a slight increase in temperature, but the 
nights are still very cold and the days are comparatively warmer. The 
minimum temperature at Bijnore and Shahjahanpur stations are recorded 
7.3°C and lO-e^C respectively. 
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Table 1.1 
Winter Mean Monthly Maximum and Minimum Average Temperature 
CC) in Rohilkhand Region 
Station 
Bijnore 
Moradabad 
Rampur 
Budaun 
Bareilly 
Pilibhit 
Shahjahanpur 
November 
Max. 
31.8 
< 5 2 J ^ 
31.6 
29.1 
28.6 
28.7 
28.5 
Min. 
(6^ 
6.7 
6.8 
7.0 
13.6 
9.4 
12.6 
December 
Max. 
& 
27.3 
27.4 
25.4 
23.7 
23.8 
23.3 
Min. 
5.3 
5.2 
(5?l) 
6.6 
9.8 
9.9 
9.7 
January 
Max. 
@ > 
25.0 
25.7 
22.9 
22.4 
23.5 
23.3 
Min. 
5.2 
( 4 j ; 
4.9 
5.7 
9.6 
8.6 
8.1 
February 
Max. 
m 
26.9 
26.7 
25.4 
27.3 
25.4 
25.8 
Min. 
7.3 
7.0 
7.1 
^ J 
11.2 
9.7 
10.6 
Source : Meteorological Centre, Lucknow. 
The rainfall during the cold weather season is small, irregular and 
sporadic. It is locally heavy where the thunderstorms are associated with 
disturbances. The winter rainfall is highly beneficial to the rabi crops. The 
effectiveness of this rainfall is further increased by the prevailing low 
temperatures. Amidst the general fine weather, there occurs some weather 
disturbances brought by the western depressions during the months of 
December, January an February, The region is benefited with a small 
quantity of rainfall when thesJe- depressions bring with them. Some of these 
depressions originate in the Mediterranean Sea and a few comes from the 
Atlantic ocean.^ ^ The rainfall caused by these depressions is preceded by a 
warm weather with light southerly or easterly winds and are followed by a 
considerable fall in temperature and strong and cool westerly winds blow. 
22. Shafi, M., Land Utilization in Eastern Uttar Pradesh, Aligarh, 1960, p. 19. 
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The cloudy weather with the depressions is temporary for a day or so, and is 
followed by a clear sky. 
Trewartha^^ considered the course of western depressions with the 
presence of a jet stream across the northern India. These disturbances reach 
their maximum development when the jet stream lies south of the 
Himalayan mountains. In rare case these cold weather depressions bring 
with them hailstorms. These hailstorms are liable to damage the rabi crops 
heavily, if they occur late in the months of January and February when the 
flowers and immature ears of the plants are bruised by them. In case they 
occur during the months of November and December, the damage done by 
them is comparatively low. It is often experienced that^ the crop in one field 
may be seriously affected by them,while the crop of next field only a few 
meters away are totally immune from their adverse effects. 
(ii) The Hot Weather Season 
The beginning of the month of March is well marked by a subsequent 
increase in temperature because of the apparent movement of the sun 
northward. In this season the area is dominated by a few pressure systems 
due to high temperature. The mean maximum monthly temperatures in the 
month of March at, Bijnor, Moradabad, Rampur, Budaun, Bareilly, Pilibhit 
and Shahjahanpur stations are 34.3°C, 34.2°C, 34.1°C, 32.2°C, 28.9°C, 
32.5°C and 31.6°C respectively, while the mean minimum temperature for 
the same months at the respective stations are 9.7°C, 8.8°C, 8.9°C, 9.2°C, 
15.0°C, 9.8°C and 15.5°C, respectively (Table 1.2). The month of May 
23. Trewartha, G.T., The Earth's Problem Climates, Madison, 1962, p. 154. 
24. Kendrew, W.G., The Climate of the Continents, Oxford, 1961, p. 162. 
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registers the highest temperatures of the year. The mean minimum average 
temperature for this month at, Bijnore, Moradabad, Rampur, Budaun, 
Bareiliy, Pilibhit and Shahjahanpur stations are 19.7°C, 19.5°C, 19.4°C, 
20.6°C, 23.3°C, 20.9°C and 25.3°C, respectively while the mean maximum 
average temperature at the same stations are 45.5°C, 45.1°C, 45.3°C, 40.8°C, 
39.9°C, 41.7°C and 39.8°C, respectively. The temperature begins to decrease 
in the months of June. The mean monthly maximum temperatures are 41°C 
and 36.8°C at Bijnore and Shahjahanpur station respectively. 
Table 1.2 
Summer Mean Monthly Maximum and Minimum Average 
Temperature ("C) in Rohilkhand region 
Station 
Bijnore 
Moradabad 
Rampur 
Budaun 
Bareiliy 
Pilibhit 
Shahjahanpur 
March 
Max. 
(^ 
34.2 
34.1 
32.2 
28.9 
32.5 
31.6 
Min. 
9.7 
(8J) 
8.9 
9.2 
15.0 
9.8 
15.5 
April 
Max. 
(JD; 
40.8 
40.9 
38.5 
38.2 
38.7 
37.2 
Min. 
16.4 
(15J) 
15.8 
16.0 
21.6 
16.5 
21.5 
May 
Max. 
( ^ 5 ) 
45.1 
45.3 
40.8 
39.9 
41.7 
39.8 
Min. 
19.7 
19.5 
(19.4) 
20.6 
23.3 
20.9 
25.3 
June 
Max. 
41.0 
(46.6) 
45.9 
41.3 
38.0 
41.9 
36.8 
Min. 
22.5 
22.2 
22.6 
21.6 
26.3 
'2U 
24.8 
Source : Meteorological Centre, Lucknow. 
In summer months a hot dry wind locally known as loo is a regular 
phenomena and its intensity becomes greater in the months of May and 
June. The most characteristics features of/hot wind ate its intense dryness 
and excessive temperature. The velocity of [^ wind j ^ increases in the 
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A^ + 
afternoon of a day and they blo \^^ with violent force till 4 p.m. In the evening 
wftfil the^ force is retarded to such an extent that they practically disappears 
from the scene. Such conditions persist until the middle of the month of June 
prior to the onset of the southwest monsoon. 
The occurrence of dust storms locally known as andhi is another 
phenomena in this season. These dust stormy last for a short time, give 
peculiar reddish yellow glare to the sunlight, more specially in the afternoon 
and sometimes bring a small amount of rainfall. Sometimes these dust 
storms are accompanied by thunderstorms which do a lot of damage to 
buildings and trees. 
The rainfall during this season is sporadic, shortlived, subject to great 
local variations and frequently repeated at the same hours of the day, after 
day and for many days in succession. The rainfall during the month of June 
at Bijnore and Shahjahanpur stations are 58.2 mm and 119.2 mm (Table 1.3) 
the rain occurring during the hot weather season provides a temporary relief 
from the intense heat and makes the weather pleasant often for a day or 
couple of days. With the occurrence of rain the air becomes cool and the 
circulation of dust particles in the atmosphere is reduced to a minimum. The 
relative humidity is slightly increas^ for somekimejf, but again decreases 
gradually during the dry period when there is no rainfall, and the scorching 
heat again becomes unbearable. 
(ill) The Season of Rains 
Within a wide range of temperature conditions the occurrence of rain 
is more important then any other climatic factor in crop production.^^ The 
25. Critchfield, H.J., General Climatology, New Delhi, 1968, p. 281. 
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beginning of June is marked by more severe characteristics of the hot 
weather season when the heat associated with dryness of the atmosphere 
becomes intolerable. At this time an intense low pressure area develops over 
northwestern India,/as a result the zonal westerlies over northwest India 
begin to move northward but they are obstructed by the presence of^ 
mountains. Consequently, the jet stream which has been south of the 
mountainjat about 30°N during winter tends to alternately disappear^ with 
the northward advance of summer monsoon. Finally as late as in the month , 
of May or June, the Jet stream disappears completely over north India and 
takes a position at about 40°N to the north of the Himalayas. At the same 
time there occurs a westward movement of the low pressure though 85°E to 
75°E longitudes over western India. With the disappearance of jet stream 
over ^16^ northern India and a northward shift of the trough ^ onsoon winds 
enter the plain. These moisture-laAden winds bring an abrupt change in the 
weather and a sudden fall in day temperature is experienced. The 
atmosphere becomes cool and pleasant. The mean temperature in the month 
of July drops and relative humidity increases. The sky remain overcast for 
days together and rainfall assumes continued downpours, and sometimes 
accompanied by violent thunders and lightening. With the burst of the 
monsoon that normally starts from the middle of the month of June and lasts 
till October there is a complete change in weather which also bring an 
immediate fall in temperature and an increase in relative humidity. 
26. Trewartha, G.T., op.cit., 1962, p. 159. 
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Table 1.3 
Mean Monthly Distribution of Average Rainfall (mm) in Rohilkhand 
Region 
Station 
Bijnore 
Moradabad 
Rampur 
Budaun 
Bareilly 
Filibhit 
Shahjahanpur 
June 
58.2 
25.0 
34.0 
17.0 
77.1 
(122>; 
119.2 
July 
470.6 
566.0 
412.9 
433.4 
Q626.1) 
496.0 
404.0 
August 
508.9 
491.0 
492.6 
567.6 
'v619jgj 
418.5 
414.7 
September 
(|873r^ 
111.0 
66.0 
110.0 
119.7 
75.2 
189.1 
October 
0.0 
0.0 
0.0 
& 
0.2 
0.0 
9.4 
Source : Meteorological Centre, Lucknow. 
Rainfall alternates with rainless gaps of/day or two in the months of 
July and August, and these are the rainpst months of the year which receive 
more than 50 percent of the total annual rainfall (Table 1.3). 
By the month of September the rains normally slacken and the 
rainless intervals become longer and the day temperatures vary. The relative 
humidity however, remain^high with little movement of the air. The average 
monthly rainfall in the month of September at Bijnore, Moradabad, Rampur, 
Budaun, Bareilly, Pilibhit and Shahjahanpur stations is 287.6, 111.0, 66.0, 
110.0, 119.7, 75.2 and 189.1 mm. respectively (Table 1.3). The rainfall 
occurring during the month of September is beneficial to the standing crops. 
High humidity, low amount of clouds, ^ long rainless intervals, high 
temperature and calm atmosphere together make the month of September 
sultry. October is the month of retreating monsoon but the mean maximum 
temperature remains as high as in September. Rainfall though little, is useful 
for the rabi crops and for the maturity of late rice. 
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E. SOILS 
Soil^ constitute a most important resource for agriculture. Besides 
climatic considerations, the texture and depth of the soil, soil nutrients, 
salinity and alkalinity, drainage conditions and groundwater table all go to 
determine the crop Which would be suitable for an area and the mode and 
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extent of irrigation to be applied to them. 
Generally the soils are so uniform and similar in their characteristics 
that it is often difficult to differentiate the soil of one region from that of the 
another. However, the soils of Rohilkhand region are of alluvial origin. 
These soiljjiave developed from the deposition of the alluvium brought by 
the rivers of Ganga system and their tributaries. The alluvium of the region 
on the basis of origin can be divided into two broad sub-divisions : new 
alluvium and old alluvium. The newer alluvium of sandy texture, with less 
kankar composition and light in colour is known as khadar. It is in the 
process of building up. The older alluvium with more clayey composition, 
full of kankar, and dark in colour is called bhangar. It is in the process of 
denudation. The khadar occupies the flood plains of the river and their 
tributaries as a result of which the constituents of such land are renewed 
each year. The bhangar soil<,are represented by level plains above the flood 
level of the river and their tributaries. These soils differ considerably in their 
texture which ranges from sandy bhur to loam, and silt to heavy clay which 
are ill-drained and sometimes charged with injurious salts resulting into the 
27. Bennet, H.H., Elements of Soil Conservation, New York, 1955, p. 12 & 358. 
28. Government of India, Report of the National Commission on Agriculture, part 
IV, Ministry of Agriculture and Irrigation, 1976, p. 35. 
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formation of reh. Thus the soils of the Rohilkhand region can be divided 
into (i) Newer alluvium or khadar, (ii) Older alluvium or bhangar, (iii) 
foot-hill or bhabar soils, and (iv) Tarai soils (Fig. 3). 
(i) Newer alluvium or khadar 
Khadar is limited in extent and strictly confined to the terraces and 
the flood plains built up by the Ganga and the Ramganga rivers and their 
tributaries. They make a narrow strip along both sides of the main rivers and 
are always exposed to 1^ floods and waterlogging. Their water retention 
capacity is very poor. The colour of soil varies from light-grey to ash-grey 
and the texture is sandy to siltyloam. 
The groundwater table is usually very high and lies near the surface. 
The sandy soil popularly known as bhur for the most part consist of sand of 
white colour. The khadar tract is quite precarious for agriculture. It is 
generally used for the production of millets and pulses in kharif and barley 
and gram in rabi season. Salt efflorescence is quite negligible in sandy tract. 
The fertility status of the soil in alluvial tracts has a normal pH value in all 
the districts of the region with a single exception of Bijnor district where it 
is slightly acidic. Phosphorus, potash and organic carbon contents are low in 
soils of all the districts of the region with the exception of Bijnor district 
where it is moderate. 
(ii) Older alluvial or bhangar 
The bhangar soils are more extensive in extent occupying the inter-
fluvial zones. The most important constituent material in bhangar soil is 
clay which at some places has been converted by the natural processes into 
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loam or sandy-loam. It generally contains kankars and is of dark in colour. 
On the basis of texture, the bhangar soils can further be sub-divided into 
sandy, sandy-loam and clayey-loam. Sandy-loam or bhur has some unusual 
geomorphic features that add a variety to the rather monotonous landscape. 
The sandy ridges with a flat-topped and gentle lateral slopes extends into the 
Moradabad district which from northwest to southeast are roughly parallel to 
the Ganga river. They extend upto Budaun district only, and there are no 
bhur areas elsewhere. 
The sandy-loam is poor in humus content. These soils have 
undergone several stages of oxidation. The tracts of land occupied by these 
soil have partly been reclaimed with the application of manure^ and by 
providing irrigation for the cultivation of crops. The chief crops grown in 
the tract are millets and pulses among the grain crops, groundnut among 
other crops of ^/lar/f season, and wheat, barley and peas in the rabi season. 
Sandy-loam soils occupy a considerable portion of a generally well 
drained areas of the plain. The tract comprising sandy-loam stretches in an 
elongated strip along the Ganga river and runs just in immediate vicinity of 
the khadar lands. It is inter-spread by long patches of good quality loam 
chiefly in the districts of Budaun and Moradabad, and stretches along bhur 
tract on both eastern and western sides as well as to the north and south of it. 
The most important characteristic feature of these soils is its homogeneity 
and level topography throughout the area. The texture of the soil is 
predominantly sandy and the colour of the soil ranges from yellow to brown 
^Vl .^ ^y U 
and to reddish brown. It contains some humus whrchiS lesser in amount 
than t l ^ ^ t h e loamy soils with less irrigation and less amount of manuring 
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the soils become weak to support ^ production of crops. The water holding 
capacity is generally poor. Sense of the main crop grown on these soils are 
millets, pulses, maize, tobacco and groundnut in kharif season, and barley, 
peas and potatoes in rabi season. Sugarcane is also grown in some areas 
where irrigation facilities are available. Loamy soil occurs j« disconnected 
patches. It is considered to be the best soil ^ «<W^ak rich in humus and 
inorganic matter. Water retention capacity of the soil is relatively high and 
the underground water table is low. These soils are locally known by 
different names as : matyar, domat and kalihar. Important tracts of these 
soils occur in the districts of Moradabad and Budaun. These soils also cover 
a considerable area in Shahjahanpur district. The colour of the soil ranges 
from light grey to brownish grey. The surface soil have more sand and show 
light acidic reaction at places where the percentage of clay increases, the 
reaction is mostly basic, and the surface is covered with efflorescence. In 
many depressed areas, the percentage of clay increases -towar^-thc~hJwer 
depth, with the resulwhat kankar pans are found at the bottom. 
Clayey-loam soils occur in lowlying areas where jhils and swamps 
are the common features and the drainage is very much restricted. The tracts 
of these soils are found in the northwest and western parts of the Ramganga 
river in Budaun, Shahjahanpur and Moradabad districts. The calcarious pans 
also occur in sub-soil. These soils allow t«-graw transplanted rice. Some 
millets and kharif pulses are grown in relatively higher and drier parts, 
whereas gram, peas and fodder crops are grown in rabi season. 
29. Spate, O.H.K., India and Pakistan, London, 1957, p. 500. 
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(iii) Foots hill or bhabhar 
The foot-hill or bhabhar soils have been formed by the mechanically 
transported alluvium from the adjoining Siwalik and the Himalayan ranges 
which comprise small pebbles and coarse gravels. The bhabar soils coverif a 
small area in the northern part of the region. These soils are dark in colour 
and moderately alkaline in reaction. These soils possess rich plant nutrients 
but are less productive owing to acute scarcity of moisture. Therefore, these 
soils supjportto grow only inferior crops which mature early on less water. 
(iv) Tarai soils 
The tarai soils cover only small patches in the Rohilkhand region. The 
texture varies from clay-loam to sandy-loam. Due to excellent moisture 
retention the need of irrigation is less; the surface soils are rich in organic 
matter and nitrogen content. 
Chapter 2 
C R O P LANDUSE PATTERN IN 
ROHILKHAND REGION 
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A. LAND UTILIZATION 
Landuse in Rohilkhand region varies in accordance with the 
variations in topography of jland, soil characteristics, pattern of rainfall and 
sources of irrigation. Spatial differentiations in these aspects affect the 
landuse pattern. 
^^iithlthe agricultural purpose^ to-fefin^ t^he land ifrte use^is-to-grbw 
crops/^ in harmony with the environment. The distribution of land put to 
various uses to grow crops in different environmental and socio-economic 
conditions and to put the resources for better utilization is based on 
scientific principles. The landuse planning is-thus needed in accordance with 
the changing needs of^he commodities and the pressure of population. One 
of the main objectives of landuse planning is to frame a guideline for a 
sustainable way that the land is to put to the most intensive use together with 
its conservation for future agricultural use. 
Landuse records in Rohilkhand region are maintained and classified 
under the following categories : (i) total reporting area (ii) forest land (iii) 
culturable waste lands (iv) current fallow lands (v) other fallows lands (vi) 
barren and unculturable lands (vii) land put to non-agricultural uses (viii) 
pastures and grazing lands (ix) land under miscellaneous tree corps and 
groves (x) net sown area (xi) area sown more than once, and (xii) total 
cropped area. 
Figures pertaining to above classification for the Rohilkhand region 
are given in Table 2.1. The data of landuse for five successive years i.e., 
c 
1994-95 to 1998-99 were averaged. The landuse data of 90 development 
blocks belonging to the districts of namely, Bijnore, Moradabad, Rampur, 
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Budaun, Bareilly, Shahjahanpur and Pilibhit all belong to the Rohilkhand 
region were collected from the District statistical office of the concerned 
district, 
i. Total Reporting Area 
The total reporting area in Rohilkhand region for land utilization 
purposes was estimated to be 2.95 million hectares during the period 
1994-95 to 1998-99 (Table 2.1). 
ii. Forest Lands 
It is seen from Table 2.1, that the total area under forest in 
Rohilkhand region has been 0.10 million hectare which accounted for about 
3.69 per cent of the total reporting area. 
The largest concentration of forests is confined to the blocks of 
namely, Najibabad (27.46 per cent), Puranpur (24.27 per cent), Barkhera 
(15.87 per cent), Kotwali (14.91 per cent), Khutar (14.18 per cent), Bilsanda 
(13.07 per cent), Gangeshwari (10.96 per cent), Suar (7.25 per cent), Ujhani 
(6.27 per cent) and Dhagavan (5.18 per cent). A low percentage of forested 
area is found in the blocks namely, Bisauli (0.05 per cent), Usawa (0.04 per 
cent), Nighoi (0.04 per cent) and Milak (0.01 per cent) of the region. 
iii. Culturable Waste Lands 
All cultivable lands which are kept free from cultivation for some 
period for one reason or the other, are classed as culturable wastelands. Such 
lands are either kept free from cultivation due to the natural growth of 
shrubs and grasses and which are not generally put to any use. Land which 
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was cultivated previously but is not under cultivation for five years in 
succession are also included in the category (ICAR, 1980).' 
Culturable waste lands coyer an area of 30,120 hectares ( i^.ui per 
cent) of the total reporting area in the regionf It is evident from Table 2.1, 
that the largest concentration of culturable waste land is found in the blocks 
of namely, Kalan (3.42 per cent), Gajraula (3.15 per cent), Rajpura (2.97 per 
cent), Afzalgarh (2.51 per cent), Ujhani (2.36 per cent), Gunnaur (2.34 per 
cent) and Barkhera (1.35 per cent). With a lesser proportion of area under 
culturable waste is found in Ambiapur (0.28 per cent), Baheri (0.13 per 
cent), Sambhal (0.12 per cent), Bisalpur (0.02 per cent) and Shahabad (0.002 
per cent) blocks of Rohilkhand region. 
Fallow Lands 
Unlike other uses of land, fallow lands form a part of the cultivated 
land on which cultivation has been temporarily suspended due to some or 
«wnother reasons. Fallowing of land is either enforced by unfavourable weather 
conditions, like droughts and floods due to which land can not be put for 
sowing or seedlings can get destroyed, therefore, farmers resort the land as 
fallow because the returns from ^crop output may be t^e' low and 
unprofitable. If the land is kept fallow only in the current year, it is recorded 
as current fallow. 
The concentration of fallow land also varies in accordance with the 
amount of rainfall received in the area. During the year with good rains, the 
percentage of fallow lands decreases, and if it is insufficient there are 
1. Indian Council of Agricultural Research, Handbook of Agriculture, 5* Edition, 
I.C.A.R., New Delhi, 1980, pp. 113-114. 
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chances that the percentage of fallow area under such conditions may 
/I 
increase. 
iv. Current Fallow Lands 
The current fallow lands constitute an area of 76,099 hectares (2.57 
per cent) in the region. Current fallows in the region are largely confined to 
the development blocks of Rajpura (7.08 per cent), Qadarchowk (5.48 per 
cent) of Budaun district and Mirzapur (6.75 per cent), Katra (5.65 per cent) 
and Sindhauli (4.95 per cent) of Shahjahanpur district of the Rohilkhand 
region. 
A lesser amount of area under current fallows is found in the blocks 
of Bilaspur (0.01 per cent), of Rampur district in northeastern parts of the 
region. 
V. Other Fallow Lands 
Other fallow land category includes some of the degraded land or 
land confronted with serious moisture deficiency. Land under acute pressure 
of population and demand for additional production have been reclaimed or 
are being used despite with these problems. 
The total area under other fallow lands accounted for 45,678 hectares 
(about 1.54 per cent) of the total reporting area in the region. 
The largest concentration of area under these lands is found in the 
blocks of namely, Dadrol (7.96 per cent), Kanth (7.38 per cent), Kyara (6.32 
per cent), Rajpura (5.68 per cent), Ujhani (5.78 per cent) and Qadarchowk 
(6.03 per cent). 
47 
In modem times with advanced techniques of cultivation it is no 
longer necessary to keep lands fallow. The main purpose of keeping land 
fallow is to recoup the fertility exhausted with the continuous cultivation. 
This objective can be fulfilled by growing crop in rotation with legumes and 
by the use of fertilizers and organic manures. 
vi. Barren and Unculturable Lands 
This category includes all such lands which are practically in less use 
or unproductive and virtually unfit for cultivation. There are areas in the 
region covered with sandy soil and totally unfit for cultivation. It is evident 
from Table 2.1, that the total area under barren and unculturable lands in 
Rohilkhand region accounted for 64,391 hectares (2.17 per cent) of the total 
reporting area. The largest concentration of barren and unculturable land is 
found in the block of Mdpurdeomal (8.83 per cent) which lies in the north to 
form the part of Bijnore district. 
vii. Land Put to Non-Agricultural Uses 
The land which is not put for cultivation, include a wide range of 
lands which are under inhabitation, factories, under roads for transportation, 
canals, and reservoirs etc. 
The total area of land put to non-agricultural uses in the region 
amounted to 277,338 hectares (9.37 per cent) of the total reporting area. The 
largest concentration of area put to non-agricultural uses is found in the 
blocks of namely, Mdpurdeomal (19.01 per cent), Afzalgarh (15.14 per cent) 
and Dhampur (12.72 per cent) lies in northern part of the region in Bijnore 
district. Other blocks are, Chamraon (13.14 per cent), Junabai (15.10 per 
-y 
48 
cent), Fatehganj (14.14 per cent), Mirganj (13.54 per cent), Marori (13.32 
per cent) and Puranpur (12.20 per cent). A lesser proportion of area 
belonging to the same category lies in the blocks of Islamnagar (5.23 per 
cent) and Wazirganj (5.97 per cent) of Budaun district. 
An increase of area under this categories is due to an increase in 
population which has resulted/an encroachment on new lands for the 
construction of houses for settlement purposes. 
viii. Pastures and Grazing Lands 
The total area of pastures and grazing lands in the region amounted to 
3,987 hectares (0.14 per cent) of the total reporting area. The blocks having 
less than 1 per cent of land under pastures are namely, Gangeshwari (0.58 
per cent), Dadrol (0.52 per cent), Fatehganj (0.46 per cent), Wazirganj (0.27 
per cent) and Kanth (0.48 per cent). 
ix. Land Under Miscellaneous Tree Crops and Groves 
The cultivation of orchards and plantations occupy this class of land, 
which amounts to 30,251 hectares (1.02 per cent) in the region. 
The block of Rajpura (6.65 per cent) of Budaun district has shown the 
largest concentration of area lying under miscellaneous tree crops and 
groves forming western parts of the region. 
X. Net Sown Area 
This category of land shows the extent of cultivated area or actually 
sown area during a single year. Owing to the presence of waste lands, 
culturable waste lands and fallow lands the availability of net sown area 
shows a decrease. 
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Table 2.1 shows that in Rohilkhand region the extent of net sown area 
amounted to 2.32 million hectares (78.48 per cent) of the total reporting 
area. The variation in the extent of net sown area ranges from 53.12 per cent 
in the block of namely, Kyara (in Bareilly district) to 89.96 per cent in 
Bahjoi block (of Moradabad district). Other blocks showing high 
percentages of net sown area are namely, Noorpur (86.45 per cent), Bisauli 
(87.56 per cent), Wazirganj (89.00 per cent), Milak (86.28 per cent), Bhuta 
(87.42 per cent), Amaryia (84.81 per cent) and Tilhar (85.17 per cent) in the 
region. 
The soil characteristics have been the main factors for the variations 
in the distribution of net sown area in the region. Other factors which may 
be accounted for are : a continued population pressure, a substantial rise in 
individual crop commodities, an increased demand of foodgrains, extension 
services by the concerned agencies to the farmers. 
Hence, if the area under wastelands, culturable waste lands and fallow 
lands is managed well with the help of new farming practices, the overall 
production of crops can be increased to a considerable extent. 
B. CROP LANDUSE PATTERN 
Before analyzing the patterns of crop landuse in Rohilkhand region it 
would be worthwhile to preface this study with some basic ideas about 
crops, their sowing and harvesting seasons. 
There are two main crop seasons in Rohilkhand e.g., kharif or the 
season of summer crops, and the rabi or the season of winter crops. 
Therefore, sowing in Rohilkhand, in kharif se&son begins generally on the 
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onset of southwest monsoon in mid-June, while the rabi season starts at the 
beginning of cold weather season, i.e., by the end of the October or early 
November, when the monsoon has receded. The food crops grown during 
A. the kharif season are : rice {Oryza sativa), jowar {Sor^m vulgare), bajra 
•f( (Penniselum typhoideum), maize (Zea mays), pigeon-pea (Cajanus indicus), 
greengram (Phaseolus durens Roxb), blackgram {Phaseolus mungo) 
groundnut (Arachis hypogea) and sugarcane (Saccharum officinarum). 
These crops require high temperature and plentiful supply of water. The 
food crops grown in rabi season are : wheat (Triticum sativum), lentils (Lens 
esculenta, also Erven lens), barley (Hordeum vulgare) bengalgram (Cicer 
arientinum), peas {Pisum sativum) and potatoes {Solanum tuberosum). These 
crops require cool weather and moderate supply of water. 
The harvesting period of kharif crops starts by the end of monsoon, 
i.e., September to October (may continue till November in some cases), and 
the rabi crops are generally harvested from March to April (may continue 
till May in some cases). There are two crops which occupy the field almost 
the whole year. These are : sugarcane and pigeon-pea. Sugarcane is sown 
after considerable preparation of the land in the month of April or May and 
harvesting begins in January pigeon-pea is sown in the month of July and 
harvested in February or March. 
Since this study is based on some selected food crops, therefore, it 
would be worthwhile to examine their relative position and the distribution 
of their regional associations. 
The cereal crops selected are: rice, wheat, barley, jowar, bajra, and 
maize, pulses (including, blackgram (urd), greengram (moong), lentil 
51 
<s 
<s 
o 
.0 
OS 
H 
0\ 
Cs 
00 
0\ 
OS 
1-H 
0 
• * -
tfi 
OS 
1 
B 
0 
'5D 
B 
n 
0 
OS 
£ 
0 
u 
u 
a 
3 
0 
0 
0 
M 
<L> 
*-> 
0 
U 
J3 
ri 
to 
i-i 
< 
a 
u 
^ 
T> 
9> 
a 
a 0 l - c 
0 
*-• 
0 
•J 0) 
43 
0 
•*-> 
C3 
(1) 
u 
»H 
•o 
B 
u 
< 
<J 
O 
H 0 S 
0 
CO 
0. 
0 
Wi 
u 
J3 
CO 
CO 
u 
CO 
U 
V 
tn 
0 
CO 
to 
a. 
to 
u 
U 
•*•' 
G 
u 
M 
B 
u 
u 
I-I 
14 
u 
0 
IH 
<u (X, 
(L) 
< 
•4-» 
(L> 
u 
OL, 
ii 
0 ex 0 
^ Q 
0 
OS 
00 
t^ 
so 
«n 
• ^ 
r^ 
IN 
--
>r> 
0 
0 
0 
0 
OS 
0 
00 
so 
00 
OS 
00 
1-4 
00 
CN 
0 
CN 
in 
1 — t 
0 
OS 
0 
»-4 
0 
rs 
(N 
so 
00 
OS 
0 
t 
i-i 
•a 
m 
00 
(N 
SO 
m 
>n 
<n 
CM 
0 
0 
<N 
00 
so 
00 
SO 
SO 
SO 
0 
00 
00 
6 
0 
<u 
Q 
i-i 
SO 
00 
so 
»n 
00 
0 
0 
(N 
CO 
*—1 
so 
00 
0 
OS 
Ov 
SO 
SO 
0 
OS 
(N 
(N 
»—1 
0 
so 
m 
1-4 
00 
>n 
00 
00 
(N 
»n 
1-4 
1-4 
in 
IN 
00 
1-4 
0 
0 
m 
0 
i4 
so 
OS 
CN 
0 
fo 
00 
<n 
CO 
so 
CN 
0 
m 
0 
en 
en 
(N 
SO 
0 
00 
so 
CN 
43 
14 
cd 
_op 
13 
t l ^ 
< 
CN 
00 
CN 
cn 
00 
0 
m 
cn 
m 
0 
00 
00 
cn 
CN 
CN 
m 
in 
so 
m 
CN 
CN 
so 
in 
0 
«4 
3 
CO 
+-» 
-^ 
OS 
CN 
SO 
<Js 
cs 
\Os 
cn 
0 
so 
00 
so 
0 
CN 
0 
0\ 
OS 
CN 
00 
00 
00 
0 
OS 
so 
cn 
so 
cn 
OS 
0 
l4 
3 
6 
as 
Q 
m 
00 
r^ 
cn 
CN 
CN 
CN 
in 
00 
so 
""^  
CN 
in 
0 
so 
cn 
CN 
CN 
m 
0 
m 
00 
0 
so 
SO 
0 
13 
0 
a 
1/3 
00 
• < ^ 
CN 
00 
cn 
OS 
00 
so 
m 
cn 
so 
CN 
00 
<6 
m 
cn 
cn 
so 
in 
<?s 
OS 
m 
m 
so 
0 
m 
m 
in 
|4 
3 
U, 
•-> 
SO 
OS 
CN 
m 
so 
m 
0 0 
1-4 
1-4 
CN 
OS 
0 
OS 
CN 
cn 
cn 
cs 
0 
00 
0 
cn 
0 
CN 
0 
in 
14 
3 
& 
0 
0 
o 
52 
s: 
o 
<N 
Ji 
CO 
H 
o 
ON 
00 
r-
VO 
m 
•^  
m 
(N 
-
o 
00 
CO 
ON 
00 
ON 
ON 
<N 
00 
ON 
o 
en 
00 
o 
00 
cd 
u 
CQ 
H 
OS 
ON 
00 
<N 
in 
o 
o 
o 
o 
NO 
NO 
CO 
en 
00 
o 
Q 
ON 
O 
•"it 
00 
OS 
o 
o 
ON 
d 
fN) 
CO 
00 
oo 
o 
NO 
00 
a 
O 
s 
< 
ro 
NO 
<S 
»—1 
00 
CO 
ON 
d 
(S 
ON 
00 
d 
ON 
<N 
tn 
p -
oo 
'ea' 
U 
ON 
NO 
NO 
d 
CN 
<N 
ON 
d 
00 
00 
NO 
00 
U-4 
o 
o 
en 
m 
rNi 
CO 
NO 
oo 
00 
o 
o 
NO 
o 
en 
l-H 
NO 
o 
00 
ON 
at 
Q 
CN 
O 
NO 
00 
(N 
NO 
ON 
o 
d 
ON 
1—( 
(N 
NO 
NO 
o 
ON 
NO 
-* 
<N 
00 
00 
c« 
•J? o 
(N 
<N 
00 
<N 
(N 
fNl" 
(N 
NO 
NO 
NO 
o 
NO 
NO 
d 
00 
(N 
(N 
G, 
C 
cd 
M 
CO 
X 
ON 
ON 
00 
NO 
NO 
NO 
ON 
NO 
<N 
O 
ON 
ON 
(N 
NO 
00 
NO 
-^  
o 
(N 
CO 
VI 
(30 
NO 
d 
(N 
<N 
NO 
rn 
en 
•-H 
o 
ON 
m 
NO 
(N 
"o 
6 
Vi 
< 
00 
ON 
ri (N 
NO 
t^ 
NO 
00 
(N 
(N 
00 
ON 
ON 
oo 
00 
ON 
NO 
m 
m 
NO 
CN 
S 
CO 
C/3 
m 
00 
ON 
m 
o 
en 
o 
ON 
00 
en 
o 
CN 
»-H 
00 
o 
ON 
00 
en 
m 
NO 
CN 
cn 
CO 
VI 
CO 
NO 
CN 
00 
CN 
o 
00 
NO 
NO 
cn 
CN 
CN 
cn 
ON 
cn 
cn 
NO 
oo 
00 
o 
m 
CN 
CO 
c 
CO 
H 
1-
bO 
CO 
J3 
CQ 
NO 
r^  
CN 
00 
CN 
r-
cn 
OO 
cn 
NO 
C7N 
d 
cn 
CN 
CN 
CN 
cn 
ft 
CN 
00 
cn 
o 
cn 
cn 
CN 
CO 
CO 
•o 
CO 
o 
oo 
cn 
«n 
CN 
O 
00 
>n 
cn 
cn 
cn 
NO 
NO 
NO 
00 
O 
CN 
CJN 
ON 
00 
o 
d 
00 
0\ 
•a 
c 
00 
cn 
C3N 
00 
CN 
CN 
NO 
00 
cn 
00 
0\ 0\ 
d 
cn 
NO 
NO 
cn 
NO 
CN 
& 
CO 
00 
Q 
I—< 
NO 
cn 
O 
CJN 
»—1 
o 
C3N 
NO 
»-H 
cn 
00 
cn 
p~ 
CN 
ON 
00 
NO 
cn 
cn 
ON 
CN 
eO \^ V 
CO 
% 
OQ 
5 J 
O 
a 
o 
ON 
oo 
r~ 
VO 
w-i 
•* 
CO 
( N 
ON 
o\ 
0 0 
in 
VO 
O N 
CO 
oo 
o 
vq 
o 
CO 
ON 
o 
CN 
ON 
VO 
o\ 
oo 
o 
o 
m 
V—I 
VO 
ON 
0\ 
CO 
<N 
0 0 
o 
O N 
" o 
CO 
ON 
VO 
»—1 
CO 
ON 
O N 
CNJ 
CN 
0 0 
o 
0 0 
oo 
o 
vo 
OO 
oo 
C O 
o 
0 0 
<JN 
vr> 
ON 
VO 
VO 
en 
o 
oo 
V O 
•<d-
0 0 
C J N 
CNJ 
0 0 
o 
a, 
i5 
en 
(N 
VO 
0 0 
en 
<N 
VO 
O 
CNJ 
CS 
o 
0 0 
VO 
en 
CN 
0 0 
CM 
C--
CM 
CM 
a 
0 0 
a 
c 
"S 
'S 
oo 
ON 
m 
oo 
V O 
C M 
<?N 
o 
V O 
m 
(N 
VO 
< N 
CM 
en 
V O 
wn 
en 
CM 
en 
0 0 
CM 
CM 
o 
B 
O 
oo 
C7N 
0 0 
0 0 
CM 
en 
O 
VO 
VO 
0 0 
CM 
oo 
o 
en 
VO 
VO 
CN 
CN 
CM 
O N 
VO 
oo 
en 
•a 
ea 
C3 
oo 
en 
CM 
CM 
r—1 
rn 
ON 
VO 
OO 
O N 
0 0 
O N 
C^ 
C3N 
O 
C N 
CN 
CJN 
o 
o 
vd 
0 0 
o 
C3N 
CM 
ii 
CN 
r~ 
<3N 
en 
C3N 
en 
CM 
CN 
* — < 
O 
en 
C3N 
CM 
en 
en 
en 
en 
V O 
V O 
CM 
as 
C J N 
0 0 
i n 
VO 
en 
c3 
•J? 
en 
CjN 
oo 
V O 
en 
VO 
en 
VO 
en 
C7N 
C M 
0 0 
yn 
o 
en 
V O 
en 
0 0 
0 0 
en 
O 
en 
0 0 
CM 
o 
en 
CO 
c 
c 
3 
O 
CN 
CN 
ON 
en 
m 
ON 
CM 
en 
0 \ 
en 
V O 
CM 
<JN 
0 0 
O N 
i n 
CM 
C3N 
r-
Pi 
\5 
CD 
en 
en 
' 3 
« 
c 
• — 1 
O 
C M 
CJN 
»o 
C M 
en 
en 
O 
O 
0 0 
VO 
CM 
t ^ 
K 
CJN 
0 0 
VO 
CM 
en 
oo 
0 0 
CM 
CM 
wn 
oo 
O N 
<JN 
3 
C3 
< 
O 
<n 
V O 
C M 
c^ 
vd 
o 
oo 
«n 
en 
o 
o 
VO 
0 0 
en 
vq 
0 0 
en 
CM 
CO 
0 0 
C 
E 
CO 
VO 
OO 
VO 
CM 
OO 
OO 
en 
c^ 
wn 
VO 
en 
CD 
O 
OO 
0 0 
CN 
en 
oo 
en 
o 
CM 
"5 
CO 
CO 
S 
O 
oo 
VO 
CN 
<7\ 
VO 
vd 
en 
en 
O N 
yn 
CM 
o 
o 
VO 
0 0 
o 
CJN 
oo 
oo 
oo 
VO 
CN 
0 0 
' N 
o 
• < ^ 
CN 
0 0 
en 
VO 
oc> 
en 
ON 
CM 
en 
<n 
0 \ 
CN 
o 
en 
oo 
CJN 
ON 
OO 
oo 
o 
en 
> 
oo 
s 
5 
en 
0 0 
CNj 
en 
»c> 
VO 
ON 
VO 
Cvl 
c^ 
0 \ 
VO 
CM 
CJN 
CM 
V O 
<n 
r r 
vd 
0 0 
CM 
i n 
m 
c 
CO 
CO 
ca 
CO 
oo 
o 
V O 
en 
CM 
V O 
oc5 
en 
en 
0 0 
CJN 
CM 
c^ 
o 
oo 
CM 
<n 
o 
oo 
m 
CM 
ON 
o 
en 
Ul 
3 
cx 
CO 
IS 
E 
< 
5A 
U 
o 
OS 
00 
t^ 
VO 
U-) 
•rf 
m 
(N 
oo 
<N 
00 
0\ 
o 
<s 
00 
ON 
00 
00 
ON 
Os 
O 
OO 
(/3 
0\ 
O 
0\ 
Ov 
00 
O 
oo 
oo 
CO 
00 
1—» 
o 
NO 
ON 
o 
ON 
O 
en 
o 
VO 
o 
cd 
00 
oo 
<N 
en 
0\ 
oo 
00 
00 
O 
ON 
ON 
VO 
00 
00 
O 
u 
a 
(51 
Ov 
OO 
o 
vd 
o 
ON 
vd 
Ov 
vd 
oo 
00 
t — t 
00 
Ov 
c> 
00 
00 
<N 
oo 
l - c 
u 
g 
CO 
C/3 
00 
OS 
r-
uS 
ON 
vd 
00 
ON 
00 
Ov 
00 
o 
Ov 
<N 
bO 
Q 
» — c 
en 
ON 
o 
0\ 
VO 
o 
vd 
ON 
(N 
<N 
ON 
q 
vd 
CO 
00 
o 
fN 
00 
ON 
o 
00 
o 
o 
ON 
00 
O 
en 
VO 
O 
1-H 
00 
en 
VO 
VO 
00 
o 
Ov 
o 
i 
O 
ON 
'it 
rn 
00 
0\ 
(S 
o 
1-H 
o 
00 
o 
(N 
00 
VO 
"«t 
1—( 
•<t 
Ov 
Ov 
m 
en 
o 
00 
ON 
m 
VO 
VO 
VO 
VO 
vd 
VO 
vd 
VO 
m 
i-i 
u 
O 
cn 
rt 
cn 
q 
cn 
•«t 
ON 
ON 
O 
O 
q 
cn 
<N 
cn 
O 
cn 
<N 
ON 
cn 
VO 
o 
VO 
(N 
<N 
OO 
o 
o 
B 3 
Q 
•<t 
•<t 
VO 
q 
rn 
00 
VO 
ON 
vd 
<N 
5^  
00 
cn 
00 
VO 
00 
cd 
o 
cn 
ON 
m 
cn 
tN 
oo 
cn 
(S 
o 
cn 
ON 
ON 
o 
vd 
cn 
CN 
cn 
00 
oo 
o 
cd 
00 
cd 
o 
cn (N 
ON 
cn 
ON 
cn 
1-H 
OS 
00 
0\ 
ON 
cn 
o 
o 
cd 
IH 
3 
a, 
•o" 
CQ 
Ov 
CNl 
cs 
T-H 
00 
VO 
ON 
CN 
00 
00 
Ov 
1-H 
cn 
00 
cn 
5^1-
o 
Os 
cd 
cd 
>^ 
1^ 
1-H 
cn 
o 
<N 
cn 
vq 
vd 
ON 
»-H 
cn 
00 
cn 
(N 
00 
o; 
1-H 
VO 
cn 
CS 
o 
00 
00 
ON 
VO 
00 
tH 
cd 
oo 
cd 
c 
6 
cd 
ON 
o 
VO 
cn 
fNj 
ON 
00 
cn 
(N 
ON 
cn 
VO 
ON 
fN 
o 
00 
cn 
vq 
00 
r-H 
1-H 
ON 
O 
cn 
cd 
cd 
•J? 
O 
55 
s: 
o 
u 
1 
o 
ON 
00 
t-~-
VO 
<n 
•"^  
CO 
(N 
-
O 
CO 
o 
ON 
r-H 
VO 
5^  
ON 
00 
o 
ro 
00 
T3 
ea 
3 
o 
VO 
fNj 
o6 
O N 
VO 
00 
ON 
en 
CNl 
o 
00 
CO 
o 
00 
VO 
VO 
CN) 
U 
-••J 
OQ 
O N 
CO 
ON 
0\ 
oi 
o 
«n 
CO 
ON 
ON 
ON 
oo 
o 
CO 
o 
CO 
CO 
CN 
O 
CO 
CO 
O 
CO 
VO 
cs 
00 
00 
VO 
vd 
VO 
00 
o 
00 
0\ 
VO 
o 
VO 
00 
3 
o 
- > * 
CO 
O 
•<* 
CO 
VO 
CO 
ON 
00 
VO 
CO 
NO 
ON 
CO 
o 
O 
VO 
CO 
CO 
o 
o 
VO 
O N 
CO 
+-• 
CQ 
CO 
uo 
CO 
CO 
0\ 
o 
00 
VO 
ON 
CO 
ON 
o 
vd 
VO 
00 
00 
o 
o 
3 
CI, 
IS 
CO 
CO 
o 
CO 
O N 
CO 
00 
o 
o 
o 
vq 
VO 
oo 
O N 
in 
00 
0\ 
CO 
u 
B 
< 
00 
OS 
CO 
00 
o 
o 
00 
ON 
CO 
«n 
VO 
o 
1-^ 
00 
o 
O N 
«n 
00 
00 
CO 
CO 
CO 
O 
CO 
00 
o 
o 
OO 
>n 
00 
00 
CO 
VO 
CM 
VO 
«n 
:§ 
3 
.2 
(N 
ON 
CO 
o 
00 
CO 
fNJ 
VO 
oo 
CO 
<n 
ON 
VO 
«n 
00 
a 
i 
CQ 
fNl 
CO 
CO 
»n 
CO 
ON 
VO 
CO 
00 
>n 
O 
00 
00 
o 
NO 
VO 
CO 
c 
ct) 
PQ 
00 
o 
CO 
O N 
>n 
CO 
«n 
ON 
ON 
CO 
o 
NO 
VO 
CO 
UO 
(N 
VO 
>n 
o 
ON 
VO 
o 
ON 
o 
3 
PQ 
00 
«n 
(S 
CO 
o 
CO 
CO 
CO 
«n 
00 
o 
NO 
o 
00 
ON 
CO 
VO 
O N 
3 
u 
ll 
3 
J: 
00 
NO 
O N 
00 
00 
VO 
VO 
00 
CO 
00 
NO 
00 
00 
-* 
CO 
wo 
00 
wo' 
\ 
CO 
3 
cd 
W-1 
wo 
CO 
CO 
1-H 
VO 
o 
vd 
NO 
ON 
CO 
CO 
CO 
CO 
o 
00 
ON 
vd 
'ON 
<N 
•<* 
a 
3 
«n 
0\ 
0\ 
W^ 
CO 
o 
00 
w^ 
o 
CO 
ON 
O 
CO 
CO 
00 
CO 
VO 
VO 
CO 
w-i 
CO 
CO 
vi-
o 
OH 
VO 
wo 
o 
ON 
CO 
«—1 
VO 
Ov 
ON 
ON 
W^ 
ON 
w-> 
ON 
vd 
VO 
CO 
CO 
w-i 
4^  
CO 
1^  
00 
VO 
<N 
m 
CNl 
CO 
NO 
o 
00 
CNJ 
00 
wo 
o 
wo 
wS 
o 
Ov 
1 
\ 5 
m 
l-c 
*-• 
cd 
o 
56 
s; 
o 
i 
o 
""^  
OS 
00 
r^  
VO 
m 
^ 
C\ 
fN 
— 
• * 
VO 
00 
r-CO 
1-H 
>n 
oo 
m 
ON 
<r> 
VO 
OS 
VO 
<n VO 
ro 
t^  
vq 
vo" 
ON 
<N 
«n CS 
ON 
^ 
00 
r*» 
•-H 
<N 
r^  OS 
fsl 
3 
<-> 
00 
ON 
'^ 
00 
CN 
CN 
VO 
VO 
OS 
m 
"t 
• ^ 
00 
VO 
o 
u-> 
OS 
1—K 
VTi 
VO 
t^  
f—t 
00 
t-H 
cs 
r^  
m ON 
VO 
r—r 
r^  
r~ OS 
U 
xi 
1-^ 
m t-H 
(S 
C<^  
ON 
O 
• < ^ 
r—< 
CI 
m W-) 
^' 
00 
«n 
•<;f 
(N 
VO 
VO 
00 
(N 
r-H 
<N 
VO 
O 
ON 
r^  
«n 
o 
^ 
«r» <N 
• ^ N 
O 
(N 
« — ^ 
O 
O 
"* 
ON 
(N 
<n 
r>-t - ^ 
w-> 
'<^* 
<N 
ON 
r~« 
«n 
^ 
oo 
VO 
VO 
CO 
m 
t^  
fl-H 
•«^  
VO 
ON 
C^ 
VO 
»r> 
fS 
fo 
• ^ 
1—^ 
00 
f<^  
<N 
m 
o 
r>-
• " ^ 
o f-M 
«/^  
ON 
•* 
ON 
1 — < 
w-> 
O 
O^ 
r<) 
>/^  
"^ 
f^  
O 
>n 
rn 
c>-
oo 
en 
o oo 
<N 
„^ 
s 
r^  
"^ 
t^  
«n c<^  
o 
r—t 
O 
ON 
l> 
m 
» — < 
t^  
ON 
«n 
«n (N 
o 
VO 
CM 
r<-en 
en 
CJ 
VO 
,-H 
VO 
«n 
(N 
2 
"3 
f-H 
t^  
VO 
• < * • 
en 
ON 
cn 
ON 
O 
* - i ^ 
*-H 
o 00 
en 
ON 
1-^ 
en 
» — < 
• ^ 
r«; 
vd 
o 
• * 
en 
CN 
• ^ 
<N 
vd 
oo 
en 
O 
ON 
ON 
<N 
1 
13 
en 
«n 
cs (N 
(N 
en 
<n 
CN 
ON 
» — < 
•—1 
1 
•^ 1 
«?\ 
o> 
v-H 
ON 
«-H 
fS 
en 
> — 1 
t^" 
r-00 
m 
VO 
vq 
«> 
o 
en 
oo 
fsj 
t^  
>-c 
3 
cd 
N 
ON 
t-> 
CO 
en 
"t 
vq 
•««^ 
en 
O 
o 
cs 
O N 
en 
^ 
Os 
r^  VO 
VO 
«n 
t^  
ON 
<N 
en 
(N 
•«t 
CS 
(N 
c5 
r» 
w-> VO 
'i-
o en 
73 
rt 
^ 
13 
1—> 
VO 
en 
r-en 
en 
CM 
en 
VO 
O N 
00* 
r^  
•^  
en 
en 
S 
ION 
l*^  /^ 
m 
en 
i> 
•n 
en 
en 
00 
en 
t^  
ON 
00 
en 
CS 
o 
o 
en 
t^  
ON 
>n 
t>-
o VO 
en 
CsJ 
o 
00 
73 
C 
CO 1 
2 
o 
O N 
I 
O N 
O N 
3 
CO 
J3 
'5 
CQ 
d~ 
3 
CO 
1 3 
3 
OQ 
#\ 
3 
a 
S 
CO 
a; 
X) 
CO 
T 3 
CO 
o 
r 
o 
c 
" — 1 
CQ 
o 
Vi 
• ^ ^ 
Q 
u 
<+-! 
o 
c 
,— O N 
CO < > 
. « O N 
CO ^ 
^ 2 
u o 
t-, 3 
o 
00 
57 
(masoor), gram, peas and pigeon-pea (arhar/tur) and oilseeds (mustard, 
sesamum (til), groundnut and sunflower) and cash crop (sugarcane and 
potatoes). 
In order to ascertain the crop intensity in each of the 90 development 
blocks during the period under study, the area under 18 major crops was 
added up into four distinct categories as: cereals, pulses, oilseeds and cash 
crops. 
Table 2.2 shows the total area under specific categories of crops; 
cereals, pulses, oilseeds and cash crops, and their percentage share from the 
sum of area under all the crops considered. 
Cereal Crops 
Preponderance of cereals (rice, wheat, barley, jowar, bajara and 
maize) is an important feature of cereal cultivation in the Rohilkhand region. 
It is evident from Table 2.2 that about 73 per cent of area is occupied in the 
cultivation by cereal crops. 
It is evident from Fig. 4 that in blocks of Junabai, Rajpura and 
Dhagvan, a very high proportion of above 89.11 per cent of area is 
dominated by cereals, which lies in western part of the region. 
A high proportion of cereals area (being 75.72 and 89.11 per cent) is 
occupied by 42 blocks which are scattered to cover mainly the northeastern 
and southwestern parts of the region. 
There are 23 blocks in which the area under cereal crops ranges in 
between 69.04 and 75.72 per cent which may be categorized as medium 
class blocks in cereal crops cultivation. 
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In an another set of 10 blocks, the cultivation of cereals ranges in 
between 55.65 and 69.04 per cent which are namely, Bithrichainpur, 
Shergarh, Bhadpura, Kanth, Afzalgarh, Dhanaura, Dumkhoda, Bhawalkhera, 
Joya and Ghajlat. This class of cereal cultivation may be put to belong to 
low category of cereal crops concentration. The blocks with very low 
proportion of area under cereals (below 55.65 per cent) cultivation are 
namely, Amroha, Kotwali, Najibabad, Kiratpur, Seohara, Nahtaur, Jalilpur, 
Noorpur, Haldor, Mdpurdeomal, and Dhampur blocks of Bijnore district and 
Baheri block of Bareilly district also possesses very low cultivation of cereal 
crops in the region. 
Pulse Crops 
As regards pulses the area under its cultivation occupies only 3.83 per 
cent of the total cropped area in the entire region. 
It is evident from Fig. 5 that the largest concentration with above 7.15 
per cent of area under pulses cultivation is found in 10 blocks namely, 
Kyara, Bhawalkhera, Ramnagar, Jalalabad, Dadrol, Kanth, Katra, Bisauli, 
Tilhar and Asafpur. 
A high proportion of area under pulses ranging in between 4.67 and 
7.15 per cent is occupied by 20 development blocks mostly lying in 
southcenteral part of the region to include the blocks of namely, Mirzapur, 
Wazirganj, Islamnagar, Sindhauli, Jaitipur Kalan, Shergarh, Nighoi, 
Dataganj, Fatehganj, Mirganj, Samrer, Faridpur, Mion, AlampurJafrabad, 
Salarpur, Bisalpur, Bhadpura, Majhgawa and Bilaspur. 
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Fig. 5 shows that 15 other blocks show a medium proportion in 
between 3.43 and 4.67 per cent of area under pulses is found in the blocks 
of namely, Shahabad, Jagat, Dumkhoda, Ambiapur, Bhojipura, Usawa, 
Baheri, Bhuta, Bithrichainpur, Powayan, Barkhera, Gunnaur, Ujhani, 
Kotwali and Bilsanda. 
A large number of blocks (totaling forty two) show a low 
concentration of area under pulses in between 0.95 and 3.43 per cent are 
scattered over the entire region. 
Very low proportion less than 1 per cent of area under pulse 
cultivation is found in blocks of namely, Chajlat, Joy a and Amroha of 
Moradabad district lying in northern parts of the region. 
Oilseed Crops 
As seen from Table 2.2 that the cultivation of oilseeds occupy only 
4.19 per cent of area to total cropped area in Rohilkhand region. 
It is also evident from Fig. 6 that there are 19 blocks in the region 
which are characterized with a very high proportion of 6.53 per cent of 
cropped area devoted to the oilseeds cultivation. Mostly blocks which lie in 
southern parts of the region are namely, Jalalabad, Kanth, Faridpur, Usawa, 
Mirzapur, Bithrichanipur, Bhuta, Qadarchowk, Gunnaur, Ujhani, Kyara, 
Powayan, Dataganj, Asafpur, Bhawalkhera, Tilhar, Samrer and Mion. 
A high proportion of area under oilseeds in between 4.98 and 6.53 per 
cent is occupied by 9 blocks namely, Khutar, Sindhauli, Ramnagar, 
Islamnagar, Sambhal, Sahaswan, Bisauli, Bahjoi and Dadrol. 
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A set of 19 blocks show medium proportion of area in between 3.44 
and 4.98 per cent of area under oilseeds cultivation is confined to the blocks 
namely, Mdpurdeomal, Panwasa, Chamraon, Jagat, AlampurJafarbad, 
Banda, Saidnagar, Puranpur, katra, Wazirganj, Nighoi, Bilaspur, Najibabad, 
Bhojipura, Kalan, Asmoli, Majhgawa, Rajpura and Salarpur. 
It is seen from Fig. 6 that a low proportion of oilseeds cropped area is 
found in 21 blocks, most of them lies in northeastern part of the region, with 
the exception of a single block of Kotwali in Bijnore district which lies in 
northern part. 
A large number of blocks (totaling twenty two) show a very low 
percentage of below 1.89 under oilseeds cultivation most of them lies in 
northern parts with the exception of a single block of Amaryia in Pilibhit 
district which lies in eastern part of the region. 
Cash Crops 
The cultivation of cash crop (sugarcane and potatoes) is restricted 
mainly to the sugarcane cultivation belt which extends over the northern 
parts of the region. 
It is evident from Fig. 7 that a very high proportion of area occupied 
by these corps occur in 14 development blocks are namely, Dhampur, 
Haldor, Jalilpur, Noorpur, Mdpurdeomal, Nahtaur, Seohara, Kiratpur, 
Najibabad, Amroha, Kotwali, Chajlat and Joya of Bijnore and Moradabad 
district and a single block Baheri of Bareilly district possesses very high 
percentage of area under cash crops cultivation. 
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The high proportion of area in between 23.14 and 30.77 per cent of 
cash cropped area is found in 11 blocks of namely, Dhanaura, Afzalgarh, 
Dumkhoda, Gajraula, Bhadpura, Mundapanday, Hasanpur, Bilari, Shergarh, 
Thakurdwara and Bisalpur. 
The medium proportion in between 15.48 and 23.14 per cent of area 
is found in 13 development blocks of namely, Sambhal, Nawabganj, 
Bhawalkhera, Dingarpur, Barkhera, Asmoli, Baniyakhera, Gangeshwari, 
BithriChainpur, Bhojipura, Lalaurikhera, Tilhar and BhagatpurTanda. 
Besides these three major groups of blocks, the cultivation of cash 
crops in other blocks ranges in between 7.85 and 15.48 per cent, and in 
some blocks below 7.85 per cent. There are 32 blocks in total which fall in 
the category of 7.85 and 15.48 per cent, while there are as many as 20 
blocks which have a cultivated area below 7.85 per cent in each of them. 
Chapter 3 
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A. THE CONCEPT OF AGRICULTURAL PRODUCTIVITY 
TWTFerm productivity has been used with different meanings and has 
aroused many conflicting interpretations. Sometimes it is considered si^ the 
w . . 
overall efficiency with which a production system works, whilej^ others it is 
defined as a ratio of output to resource expanded separately or collectively. 
This term has also incorrectly and interchangeably been used with 
production. In reality, production refers to the volume of output, while 
productivity signifies the output in relation to resources expanded. The 
quantum of production can be increased by employing more resources 
without increasing productivity and productivity per unit terms can be 
increased without increasing production by employing less inputs for the 
same production level. It is commonly agreed that productivity is the ability 
of a production system to produce more economically and efficiently. 
Therefore, agricultural productivity can be defined as a measure of 
efficiency in an agricultural production system which employs land, labour, 
capital and other related resources. 
In recent years many attempts have been made to define the 
connotation of agricultural productivity. Dewett (1966) explains it as, 
"productivity expresses the varying relationship between agricultural output 
and one of the major inputs, like, land or labour or capital, other 
complementary factors remaining the same....". It may be borne in mind, 
that productivity is|physical rather than a value concept.* The connotation of 
agricultural productivity engaged the attention of many an economist at the 
1. Dewett, K.K. and Singh, G., Indian Economics, Delhi, 1966, p. 66. 
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23"^ Annual Conference of the Indian Society of Agricultural Economics.^ 
Some economist suggested, that the yield per acre should be considered to 
express agricultural productivity. A number of objections were raised 
against this because it considers only land which is jusl one factor of 
production while other factors are also responsible, and therefore, it will be 
arbitrary to attribute productivity entirely to land and express it per hectare 
of land. It was suggested, for instance, that productivity should also be 
measured in terms of per unit of labour and different regions be compared 
on that basis. After a through discussion, it was generally agreed that the 
yield per hectare may be considered to represent the agricultural 
productivity in a particular region, and that other factors of production be 
considered as the possible cause for the variations while comparing it with ^ 
the other regions.^ Pandit (1965) has expressed the connotation of 
productivity in these words, "productivity is defined in economics as the 
output per unit of input.... the art of securing an increase in output from the 
same input or of getting the same output from a smaller inputs".'' He further 
suggests, that increases in productivity, whether in industry or agriculture, is 
generally the result of a more efficient use of some or all the factors of 
production, viz., land, labour and capital. Saxon (1965) consider 
productivity as a physical relationship between output and input, which 
gives rise to that output.^ Horring (1964) considers productivity in broad 
2. Regional Variations in Agricultural Development and Productivity, Indian 
Journal of Agricultural Economics, WQ]^. 19, No. 1, 1964, pp. 168-266. 
3. Summary of Group discussions, Regional Variation in Agricultural 
Development and Productivity, ibid., pp. 263-66. 
4. Pandit, A.D., Application of Productivity Concept to Indian Agriculture, 
Productivity, Special Issue on Productivity, vol. 6, Nos. 2 & 3, 1965, p. 187. 
5. Saxon, I.A., Special Concepts of Productivity, ibid., p. 226. 
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terms, to denote the ratio of output to any or all associated inputs, in real 
terms There are many different concepts of productivity, and still diverse 
ways for computing it. The chairman of the International Commission on 
Agricultural Typology, Prof. Kostrowicki, invited different views on this 
problem by sending a questionnaire to over 100 scholars throughout the 
World, which embodied the following two questions^ : 
1. What methods, of measuring intensity of agriculture should be 
applied in typological studies of various orders ? 
2. What methods, measures and indices should be used to define land, 
labour and capital productivity of agriculture in typological studies of 
various orders ? 
About fifty geographers from all over the world responded and suggested 
various approaches to the measurement of agricultural intensity and 
productivity. The Chairman of the Commission while evaluating different 
views pointed out, that a special study for testing various methods and 
techniques to be used in studies of various scales were needed.' Land, labour 
and capital are the partial measures to examine agricultural productivity. 
'Land' is viewed as area with different natural attributes. It realizes different 
rents and its cost varies in accordance with the need and location. 'Labour' 
represents all the human rendered services, other than decision making, and 
'capital' the non-labour resources employed in cultivation by the farmers. 
6. Horring, J., Concept of Productivity Measurement on a National Scale, OECD, 
Documentation in Food and Agriculture, No. 27, Paris 1964, p. 10. 
7. Proceedings of the International Commission on Agricultural Typology 
(unpublished), Warsaw, 1966. 
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It is only due to pressure of population that a special attention is 
being_giiien_to productivity of land. Maximum production from land can be 
achieved with the application of available inputs. Inevitably the inherent 
chemical and physical properties of the land vary spatially and impose 
varying limits on agricultural use, although actual use dependents upon 
technology, profit and cultural constraints.* 
Land productivity is obviously of primary importance in countries 
where there is a high density of population. Where land resources are scarce, 
the principal means of raising production to keep pace with the growth of 
population is by raising yield per hectare. However, raising the productivity 
of land does not mean only raising the yield of individual crops. It 
encompasses the whole output of a farm or country in relation to the total 
area of farm land, and which may also be raised by changing the pattern of 
crop production and toward more intensive system of cultivation or toward 
higher value crops. 
A distinction must be made between the measurements of 
agricultural output in terms of calories (or some other measurement of food 
values), and in terms of money values. For example, if in temperate 
countries the cultivation on land is shifted from cereals to potatoes, the 
output per hectare in terms of calories of human food is likely to be 
increased, but its productivity in terms of money value may be changed 
upward or downward in accordance with the relative prices of cereals and 
potatoes. Again, shifting the land for cultivation of main crop potatoes to 
8. Morgan, W.B. and Munton, R.J.C., Agricultural Geography, London 1971, p. 
54. 
71 
early season potatoes or to luxary vegetables may well increase its 
productivity in money terms, but will almost certainly reduce its output in 
terms of calories. 
The productivity of labour is a somewhat more complex aspect than 
land productivity. Labour productivity means the income of the population 
engaged in agriculture, and can be measured in terms of output per worker. 
It takes into account all the labour which contributes to agriculture 
production, the labour that is used directly on the farm as well as that used 
indirectly off the farming producing the materials and services used on 
agricultural production.' The labour input may be expressed as the total 
numbers in the favour force or in order to take into account the intensity of 
labour, as the number of man-hours worked in agriculture. Similarly, the 
total agricultural output may be taken as the gross farm out put or it may be 
taken as the value added by labour and other factors in the agricultural 
sector; i.e., the value of fertilizer, pesticides, fuels and other inputs from 
outside the agricultural sector, is subtracted from the value of the output in 
order to determine the net contribution of the agricultural sector.*" 
Labour productivity is in fact the most common form of income 
measurements, and is usually implied in economic discussions. For 
ascertaining the output per man it is one of the major determinants of the 
general level of economic welfare, labour productivity is a significant, 
yardstick of economic progress. Various measurements of labour 
9. Dovrings, F., Productivity of Labour in Agricultural Production, Agricultural 
Experimental Station Bulletin, No. 726, College of Agriculture, Urbana, 
University of Illinois, Illinois, 1967. 
10. FAO, The State of Food and Agriculture, Rome 1963, p. 98. 
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productivity may have specific use in policy implications e.g., with regard to 
income distribution, occupational distribution of labour force etc." 
Increases in productivity of land and of labour often go hand in 
hand. When crop yield are increased or the pattern of cropping intensified 
there is usually - although not always - an increase in output per man. 
Similarly, when improved methods are adopted to increase efficiency and 
raise labour productivity and farm incomes, there is often, as a secondary 
result, an increase in land productivity and total output. In countries with 
agricultural surplus problems this may be embarrassing, and increased 
labour productivity may then have to go hand in hand with measure to limit 
the area under cultivation. 
Capital productivity of agriculture is particularly complicated to 
compute and difficult to interpret. This is largely because of diversity of 
capital being utilized in agriculture production: for land purchase and for 
improvements, land reclamation, drainage, irrigation, farm building, 
mechanical power, machinery and implements, livestock, feeds, seeds, 
fertilizers, crop protection chemicals etc. The presence or absence of 
amount, quality and price of each factor of production varies spatially, 
affecting the relationship between them and their deployment on individual 
farms. These spatial patterns are not static, labour and capital being 
geographically mobile. The use of each production factor will not depend 
solely upon its availability. It will be influenced by technological, economic 
and social circumstances which permit the substitution of one for another 
and in turn will be affected by their degree of divisibility. 
11. Ibid., •p. 9%. 
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Estimates of capital productivity give relatively little guidance in 
ensuring the most efficient use of the limited capital resources. In part this 
is because that the statistics on capital in agriculture are less informative'^ 
than those on land and labour, not because much of this investment, 
especially developing countries, consist of non-monetized investment 
stemming from the unpaid labour of the farmers themselves. The terracing 
of slopes, the bunding of paddy fields, the construction of irrigation ditches 
are examples of this type of non-monetized investment which is of crucial 
importance - for raising both output and productivity. This does not mean, 
of course, that capital is not the vital importance to agriculture. The 
requirements of fixed capital stock in agriculture - even excluding land -
often appear to be greater in relation to the output than those of 
manufacturing industries and mining, though there are considerable 
differences between countries in method of estimation. 
The productivity of livestock is again more difficult to measure than 
the productivity of land. The difficulty arises both in the measurement of the 
input and output. Much of the livestock production results in more than one 
end product: Cattle may produce milk, beef and hides, sheep may produce 
wool and meat etc. A comparison to say, the milk output of specialized dairy 
cows with that of dual purpose animals kept for both milk and beef may be 
misleading. To aggregate the output of all livestock products, with suitable 
price weights, solves part of the problem but not all of it because of the 
widespread use of livestock, particularly in the developing regions, for draft 
power. A complete accounting of the output would, therefore, also require 
the inclusion of the draft power produced by livestock. The principal input is 
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the Capital represented by the livestock itself. Other inputs'include the 
feeding stuffs which they consume, whether from grazing or in the form of 
preserved or concentrated feeds, and the land which4s pasture or cropland^ is 
devoted to livestock production. 
The above measurement when combined shell not give a very 
satisfactory indication of productivity. The simplest and the most frequently 
used comparison is the output of milk or meat per animal, which would be 
significant when cattle are of about the same size or weight. But if in one 
country, the common breeds of livestock are large and in another small, 
differences between the average output per animal in the two countries will 
in part reflect these differences in size rather than their relative efficiency. 
And since small cattle eat less and since more cattle can be kept on a given 
area, the total output of meat or milk per unit of feed or per hectare of land 
may be as high in one country as in the other. It could not then be said, that 
the average productivity of the larger breeds was greater than that of the 
smaller breeds. The whole output from each hectare of land used for 
agriculture is known as the overall productivity of land. It is more 
significant than crop yields per hectare or livestock yields. The individual 
yield reflects only the efficiency of crop husbandry or livestock husbandry, 
the overall productivity also takes into account the managerial skill with 
which the various farm enterprises are integrated to increase the total farm 
output. The overall productivity reflects also the opportunities to produce 
high value crops, e.g., tobacco, or in suitable climates or under irrigation to 
raise more than one crop per year from the same land. Thus, the countries 
12. Ibid.,p.\OS. 
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with the highest total output per hectare appear to have an overall 
productivity some 40 times greater (exceptionally even more) than those 
with the least intensive agriculture.'^ 
B. THE MEASUREMENT OF AGRICULTURAL PRODUCTIVITY 
The measurement of agricultural productivity is not a simple task as 
it deals with to establish a relationship between output and input in 
agricultural production. Inputs committed to agriculture have a complex 
phenomenon which governs farming efficiency. Stamp (1960), while 
attempting to measure crop productivity per unit area emphasized that the 
areal differences in crop productivity are the result partly of the natural 
advantages of soil and climate and partly of the farming efficiency.''* 
Farming efficiency refers to the properties and qualities of various inputs, 
the manner in which they are combined and utilized for production and 
effective market demand for crop output. The assessment of agricultural 
productivity has engaged the attention of scholars working in different 
disciplines like, geography, economies, agricultural economics and 
agricultural sciences, for a long time. Many attempts have been made to 
measure and quantify agricultural productivity in India as well as other 
countries of the world. 
Thompson'^ (1926) while measuring the relative productivity of 
B Irtish and Danish farming emphasized and expressed it in terms of gross 
output of crops and livestock. He considered the following seven 
13. Ibid., p. 110. 
14. Stamp, L.D., Our Developing World, London, 1960, p. 108. 
15. Thompson, R.J., The Productivity of British and Danish Farming, Journal of the 
Royal Statistical Society, Vol. 89, Part II, 1926, p. 128. 
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parameters: (i) the yield per acre of crops, (ii) «&e livestock per 100 acres 
(iii) the gross production or output per 100 acres, (iv) the proportion of 
arable land, (v) the number of persons employed, (vi) the cost of production 
expressed in terms of wages and labour costs, rent or interest, and (vii) 
prices relative profitability and general economic conditions. Ganguli'^ 
(1938) presented a theoretical discussion for computing productivity in 
agriculture. Firstly, he took into account the area under any crop 'A' in a 
particular unit which belongs to a certain region. This area is expressed as a 
proportion of the total cropped area under all the selected crops. Secondly, 
Ganguli, tried to obtain the index numbers of yield. This is found by 
dividing the yield per hectare for the entire region as the standard. This yield 
may be expressed as a percentage, the percentage may be regarded as the 
index number of yield. Thirdly, the proportion of the area under 'A' and the 
corresponding index number of yield were multiplied. There are two 
advantages which are apparent by using this method, i.e., (a) the relative 
importance of the crop 'A' in that unit of study is assessed (as indicated by 
the proportion of the cropped area which is under 'A' and (b) the yield of 
the crop 'A' in comparison to the regional standard. The product thus 
obtained indicates actually an index of the contribution of the crop 'A' to the 
productivity of the unit considered. 
Kendall'^ (1939) treated it as a mathematical problem and initiated a 
system of four coefficients : (a) productivity coefficient, (b) ranking 
coefficient, (c) money value coefficient, and (d) starch equivalent or energy 
16. Ganguli, B.N., Trends of Agriculture and Population in the Ganges Valley, 
London, 1938, p. 93. 
17. Kendall, M.G., The Geographical Distribution of Crop Productivity in England, 
Journal of the Royal Statistical Society, Vol. 52, 1939, pp. 21-48. 
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coefficiency. Kendall pointed out, that the proftuctivity coefficie^it ^nd the 
ranking coefficient are concerned only with the yield .pot apie^ljut^re not in 
any way weighted according to the volume of productionrfie, therefore, 
evolved a measure of crop productivity by using index number technique. In 
this technique the yield of different crops are expressed in terms of some 
common units of measurement. Kendall pointed out, that there are two 
common units which can be taken into consideration : first money value 'as 
expressed in price' and second energy 'as expressed in starch equivalent'. In 
case of money value index, there is one major difficulty, that price data for 
certain crops are not available, for example, there are many vegetables and 
V, bears which are grown mostly for the consumption on the farms and their 
price data are not maintained in contrast to cereal crops whose data are 
adequate. While determining the money value coefficient, another difficulty 
arises with regard to the price for example, the prices prevailing in the area 
should be adopted, or those prevailing in the region or in the country as a 
whole, in addition to the local variations in prices which depend on 
circumstances like, the proximity to the market or the relative nutritive 
character of the product. Significant differences in price, and then add the 
results for the selected number of crops together. The total is divided by the 
total acreage in the unit area under the total selected crops. The result gives 
for each unit area a figure of money value per acre/hectare under the crops 
considered. So far as the energy coefficient is concerned, an index based on 
nutritional factor ignores local variations because of the absence of data. 
Kendall, therefore, suggested starch equivalent as the most suitable unit. 
While calculating a coefficient based on starch equivalent it should be 
decided : (a) whether a gross or net digestible energy figure is to be taken, 
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(b) whether any allowance is to be made for byproducts, such as - wheat and 
barley straws or the green stalks of maize, jowar, and bajra, and (c) whether 
any account should be taken of the fact that the energy in certain foods has 
first to be fed to livestock and then vwheat and milk is used for human 
consumption. The basic question that arises in this technique is whether the 
gross starch equivalent of the various crops should be considered or the net 
equivalent. Net energy refers to the amount of energy for work and body 
building, whereas a gross figure includes the energy employed in the 
digestive process of the consuming animal and similar non-realisable forms. 
Kendall suggested, that production of energy be preferred as the gross 
figures. 
It should be mentioned here, that the money value coefficient does 
not take into consideration the value of the by-products of the crops but a 
similar omission of any allowance or the energy of the by-products in the 
energy coefficient would have a serious affect. It is surmised, that there is 
nearly as much starch equivalent in the straw produced on a hectare of land 
as the grain itself. Therefore, it becomes necessary to estimate the 
production by weight of by-product to the main products of wheat, barley, 
oats, beans, peas, etc. 
The determination of productivity by the productivity coefficient 
method involves the use of higher mathematics and the money value 
coefficient and starch equivalent or energy coefficient pose a practical 
difficulty. Therefore, Kendall looked for a coefficient which might lead to 
similar results in productivity and save a good deal of calculations. The 
method attempts to arrange in sequence any given number of units growing 
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the same range of corps and then assess their agricultural efficiency. 
Kendall, took the acre yield of ten leading crops in each of the forty-eight 
administrative counties of England for four selected years. The places 
occupied by each county in respect to the selected crops were then averaged, 
and thus ranking coefficient of agricultural efficiency of each county was 
obtained. If a county was at the top of every list, it would have a ranking 
coefficient of one and if it were at the bottom of every list, it would have a 
ranking coefficient equal to the number of countries concerned. 
Hirsch'* (1943) has suggested, 'Crop Yield Index' as the basis of 
productivity measurement. It expresses the average of the yield of various 
crops on a farm or in a locality relative to the yield of the same crops on 
another farm in a second locality. Zobel^' (1950) has attempted to determine 
the labour productivity. He considered productivity of labour as the ratio of 
total output to the total man-hours consumed in the production of that output 
resulting in output per man-hour. This has been designed with the equation : 
7C = f(P,L) 
where, 
71 = productivity of labour; 
P = production; and 
L = Labour utilized 
18. Hirsch, H.G., Crop Yield Index, Journal of Farm Economics, vol. 25, No. 3, 
1943,p.583. 
19. Zobel, S.P., On the Measurement of productivity of Labour, Journal of 
American Statistical Society, Vol. 45, 1950, p. 218. 
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Stamp^° (1952) applied Kendall's ranking coefficient technique on 
an international level in order to determine agricultural efficiency of a 
number of countries as well as some major crops. Huntington and 
Valkenburg^' (1952) considered land productivit>' on the basis of acre yield 
of eight crops raised very widely in Europe. They selected average yield per 
acre of each crops for Europe as a whole, and assumed as an index of 100 
for it, and thus calculated this specific yield index of each country. Stamp^^ 
(1958) suggested another method for measuring the agricultural 
productivity, i.e., to convert the total agricultural production in calories. The 
calories intake is a measure of the general health of a person because it 
determines the amount of heat and energy needed by the human body. The 
British Medical Association on the basis of exhaustive enquiry, published a 
table showing a range of desirable calorie intake among adults from 2,100 
calories a day for woman in sedentary occupation to 4,250 calories for a 
man engaged in active manual work. For children, the desirable intake is 
calculated as 800 calories a day, for infants under one year to 3,400 calories 
for teenage boys.^^ Taking into consideration the age structure of the 
population, the range of occupation, the weight and height of the people 
living under climatic conditions of northwestern Europe, the average is 
2,460 calories a day or about 9,00,000 calories per year. Stamp, called it as a 
20. Stamp, L.D., The Measurement of Agricultural Efficiency With Special 
Reference to India, Silver Jubilee Souvenir Volume, Indian Geographical 
Society, 1952, pp. 177-78. 
21. Huntington C.C. and Valkenburg, S.V., Europe, New York, 1952, p. 102. 
22. Stamp, L.D., The Measurement of Land Resources, The Geographical Review, 
Vol. 48, No. 1,1958, pp. 110-116. 
23. Ministry of Agriculture, Fisheries and Food, Manual of Nutrition, London, 
1955. 
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'Standard Nutrition Unit'. Shafi^ ^ (1960) applied the technique of 'ranking 
coefficient' of Kendall for measuring agricultural efficiency in Uttar 
Pradesh taking into account eight food crops grown in each of the forty-
eight districts of the state. He applied this method to acre yield figures for 
the two quinquennial years ending 1952 and 1957. 
Loomis and Barton^ (1961) have measured United States 
agricultural inputs and productivity in aggregate. To them, aggregate 
productivity depends upon conceptually consistent measures of agricultural 
output and input. The measures of inputs includes all the production factors 
and depend directly on the decisions of farmers. Meiburg and Brandt 
(1962) have surveyed the earlier indices relating to the United States 
agricultural output, e.g., output estimates of total productivity. They 
considered eight indices of agricultural production which cover various 
phase of the period extending between the year 1866 and 1960. Mackenzie^' 
(1962) has measured the efficiency of production in Canadian agriculture by 
using the coefficient of output relative to input. He mentions, that the 
concept of productivity measurement is difficult to quantify. Commen 
(1962) while working out the trends of productivity in agriculture of the 
24. Shafi, M., Measurement of Agricultural Efficiency in Uttar Pradesh, Economic 
Geography, Vol. 36, No. 4, 1960, pp. 296-305. 
25. Loomis, R.A. and Barton, G.T., Productivity of Agriculture in the United States 
1870-1958, Technical Bulletin, No. 1238, USDA Washington, DC, 1961, p. 1. 
26. Meiburg, CO. and Brandt, K., Agricultural Productivity in United States : 1870-
1960, Food Research Institute Studies, Vol. 3, No. 2, 1962, p. 64. 
27. Mackenzie. W., I'he Impact of Technological Change on the Efficiency of 
Production in Canadian Agriculture, Canadian Journal of Agriculture 
Economics, Vol. 1, 1962, p. 41. 
28. Common, M.A., Agricultural Productivity Trends in Kerala, Agricultural 
Situation in India, Vol. 17, No. 4, 1962, pp. 333-36. 
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State of Kerala (India) has measured productivity on the basis of yield per 
acre. 
Enyedi^' (1964) while describing geographical types of agriculture 
in Hungary refers to a formula for determining agricultural productivity. 
This formula for assessing productivity coefficient would be read thus : 
Y T 
Y„ T„ 
Where, 
Y = total yield of the respective crop in the unit area; 
Yn = total yield of the crop at the national level; 
T = total cropped area of the unit; and 
Tn = total cropped area at the national level. 
Horring^" (1964) has suggested, that the concept of productivity is 
based not only on the single relationship between output and input, but 
rather on the differences between two or more relationships i.e., differences 
in the same agricultural region or sub-region as between successive periods 
(in time), and between similar agricultural regions in different countries or 
regions during the same period (in space). It may also be possible to make 
comparisons between the trends of productivity for different products, 
between different regions of the national economy or between the 
agricultural regions and the national economy as a whole. The Indian society 
of agricultural economics, considered the problem and published a series of 
29. Enyedi, G.Y., Geographical Types of Agriculture, Applied Geography in 
Hungary, Budapest, 1964, p. 61. 
30. Herring, J., Concept of Productivity Measurement in Agriculture on a National 
Scale, OECD, Documentation in Food and Agricuitxire, 57, Paris, 1964, p. 10. 
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articles under the broad head 'regional variation in agricultural development 
and productivity',^' Among the contributors Chatterji and Maitreya^^ (1964) 
have determined the levels of agricultural development and productivity 
during 1950-51 to 1957-58 in the state of West Bengal, considering only two 
principle crops viz., rice (among the food crops) and jute (from the cash 
crops). They utilized the acre yield figures for this purpose. Dhondyal 
(1964) has measured variations in agricultural development and productivity 
by selecting three representative districts from the three regions of the Uttar 
Pradesh, while assessing the role of credit, intensive crop enterprises, and 
the influence of irrigation water during 1962-63. 
Garg '^* (1964) worked out the trends in agricultural development 
with respect to total cropped area, gross irrigated area and foodgrains 
production in the two districts of Uttar Pradesh viz., Gorakhpur representing 
the eastern region, and Meerut from the western region and productivity by 
assessing acreage, production and average yield per acre of three important 
crops viz., rice, wheat and sugarcane. This study extends from 1951-52 to 
1960-61 covering the period between the first and second Five Year Plans. 
Gopalkrishnan and Ramakrishna^^ (1964) have taken Andhra Pradesh to 
31. Indian Journal of Agricultural Economics, Vol. 19, No. 1,1964, pp. 168-266. 
32. Chatteiji, A. and Maitreya, P., Some Aspects of Regional Variations in 
Agricultural Productivity and Development in West Bengal, ibid., pp. 207-12. 
33. Dhondyal, S.P., Regional Variations in Agricultural Development and 
Productivity in the Eastern and Westem Region of Uttar Pradesh, ibid., pp. 
193-97. 
34. Garg, J.S., Variation studies in the Agricultural Development and Productivity 
in the Eastern and Westem Regions of Uttar Pradesh, ibid., pp. 193-97. 
35. Gopalkrishnan, M.D. and Ramakrishana, P.T., Regional Variations in 
Agricultural Productivity in Andhra Pradesh, ibid., pp. 227-36. 
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measure the degree of variation with respect to (a) agricultural output per 
acre (Rs.), and (b) output per head of agricultural population (Rs), and to 
account the causes of variation in each of twenty districts of the state during 
1959-60. The variables relating to the level of output per acre are selected as 
follows : (i) normal level of rainfall; (ii) percentage of current and old 
fallows; (iii) percentage of area under irrigation; (iv) percentage of literacy; 
(v) percentage of population engaged in agriculture; (vi) intensity of 
cropping; (vii) percentage of gross value other than foodgrains and fodder; 
(viii) the percentage of area under all crops excluding fodder and 
foodgrains; (ix) density of agricultural population per acre; and (x) 
percentage of total area under commercial crops including rice. 
Sapre and Deshpande^^ (1964) have attempted to modify Kendall's 
ranking coefficient by giving weightage to that of the area of different crops. 
The weights for ranks of various crops are proportional to the percentage of 
cropland under each crop. For example, an enumeration unit 'A' which has 
rank 2 on the basis of wheat acre-yield and occupied 30 per cent of the total 
cropped area, rank 3 on the basis of rice acre-yield and occupies 25 per cent 
of the total cropped area, rank 8 on the basis of gram acre-yield and 
occupies 10 per cent of the total cropped area. Thus the weighted average of 
the rank would be : (2x30) + (3x25) + (8x10) = 215 divided by the sum of 
the weights as 215/65 = 3.3 According to Kendall's method it would have 
been 2+3+8 = 13 divided by the number of crops as 13/3 = 4.3. 
36. Sapre, S.G. and Deshpande, V.D., Inter-District Variations in Agriculture 
Efficiency in Maharashtra State, ibid, p. 243. 
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The Indian Society of Agricultural Statistics, organized a 
symposium on the topic, 'Measurement of Agricultural Productivity' at the 
17* annual conference of the society held at Jaipur in 1964. The research 
papers contributed by different scholars appeared in the society's journal 
viz., Journal of the Indian Society of Agricultural Statistics, in the 
succeeding issue of 1965. Sarma '^ (1965) while elaborating the concept of 
agricultural productivity suggested various parameters on which it can be 
measured. According to him, productivity can be considered in relation to 
land, labour, and capital. It can also be considered in terms of overall 
resources employed in agriculture. In case of commodities like foodgrains, 
fruits, and vegetables, sugarcane and edible seeds, he suggests, that the 
output of these commodities be converted into calories. While considering 
the other non-food crops such as cotton and other fibres the only common 
measure being the value which involves the pricing of different products. 
For evaluating value of production, farm harvest or wholesale price have the 
definite significance. He also emphasized agriculture workforce as the basis 
of productivity measurement. For that he suggests the total number of 
labourers employed (in order to account the intensity of labour) or the 
number of man-hours worked in agriculture per unit area.^ * 
Khusro^' (1965) has linked assessment of productivity with the 
output per unit of a single input and output per unit of cost of all input in the 
37. Sarma, J.S., Measurement of Agricultural Productivity - Concepts, Definitions, 
etc., Journal of the Indian Society of Agricultural Statistics, Vol. 27, No. 2, 
1965, pp. 253-57. 
38. Ibid., p. 254. 
39. Khusro, A.M., Measurement of Productivity at Macro and Micro Level, ibid., 
p. 278. 
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agricultural production. Saran'*° (1965) has applied Cobb-Douglas 
Production Function approach for the measurement of productivity. The 
common purpose of this function is to express input output relationship 
between several inputs and one output in the agricultural system. The 
function takes the following forms : 
Y = AXi''x2'^X3'*X4^ Xn^ 
where, Xi, X2, X3, X4 ... n denote various inputs like land, labour, capital 
assets and other working expenses. The values of b, c, d.... y represent 
elasticities of the respective inputs. 
Shafi '^ (1965) examined the labour productivity on the basis of 
labour population engaged in agriculture. According to him, it can be 
computed by dividing the gross production in an unit area by the number of 
man-hours or less precisely by the number of persons employed in 
agriculture. In order to assess the productivity on the basis of population 
engaged in agriculture it can either be obtained by dividing the total 
production with that of the number of workers, or a reverse index be applied 
where the total number of workers per unit of production is assessed. 
Agarwal^ ^ (1965) has adopted, 'Factorial Approach' while 
measuring agricultural efficiency in Baster district of Madhya Pradesh. In 
this approach a number of human controlled factors relating to agricultural 
40. Saran, R., Production Function Approach to the Measurement of Productivity in 
Agriculture, ibid., p. 268. 
41. Shafi, M., Approaches to the Measurement of the Agricultural Efficiency, 
Proceeding of the Summer School in Geography held at Nainital (unpublished), 
Department of Geography, Aligarh Muslim University, Aligarh, 1965, p. 4. 
42. Agarwal, P.C, Measurement of Agricultural Efficiency in Bastar District : A 
Factorial Approach, ibid. 
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production as : crop superiority, crop commercialization, crop security, 
landuse intensity and power input have been selected, excluding the 
environmental factors. 
Buck''^  (1937) assessed the agricultural progress in China by 
adopting the approach of 'Grain Equivalent'. For this purpose, he converted 
all the agricultural products into kilogram of grain equivalent in order to 
select as a unit of measure a kilogram, with whatever kind of grain was 
predominant in the region. A modification in this method was attempted by 
Clark and Haswell'*'* (1967) by expressing the output in terms of kilogram 
^ 45 
of 'wheat equivalent' ftJf head of population. Dovring (1967) has measured 
the productivity of labour in the United States agriculture in aggregate from 
1919 to 1954 as a whole, as well as commoditywise. Bhatia'*^ (1967), while 
assessing the changes and trends in agriculture efficiency in Uttar Pradesh 
during 1953-1963 adopted Ganguli's method of productivity measurement 
and has devised an equation which would be read thus : 
(i) , yc 
Iya= .100 
Yr 
where, 
lya = the yield index of crop a; 
43. Buck, J.L., Land Utilization in China, I, Nanking, 1937. 
44. Clark, C. and Haswell, M., The Economics of Subsistence Agriculture, London, 
1967, pp. 51-52. 
45. Dovring, F., Productivity of Labour in Agricultural Production, Agriculture 
Experiment Station Bulletin, No. 726, College of Agriculture, Urbana, Illinois, 
1967. 
46. Bhatia, S.S., Spatial Variations Changes and Trends in Agriculture Efficiency 
in Uttar Pradesh, 1953-63, Indian Journal of Agricultural Economics, Vol. 22, 
No. 1,1967, pp. 68-80. 
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Yc = the average acre yield of crop 'a' in the component unit; and 
Yr = the average acre yield of crop 'a' in the entire region, and 
(ii) Iva.Ca+IvbCK+....Iv„C 
Ei = 
ya. a yb. b " " yn. n 
Ca + C, + ....C„ 
where, 
Ej = is the agricultural efficiency index; 
lya, lyb etc. = the indices of various crops; and 
Cg, C ,^ etc. = represent the proportion of cropland devoted to different 
crops. 
Shafi"' (1967) applied Stamp's 'Standard Nutrition Unit' technique 
for measuring the efficiency of agriculture in India. He considered the 
district as the areal unit, and selected all the food crops grown in India. 
Noort"** (1967) considered 'net total productivity' (being the relationship 
between the net product and factor input) as a method for the measurement 
of productivity and also to compare it 'in time' or 'in space'. The purpose of 
which is to account change sin labour and capital inputs in agriculture. 
Sinha^' (1968) adopted a standard deviation formula to determine 
agricultural efficiency in India. In his study he selected all the twenty five 
major crops grown in the country which were grouped into cereals, pulses 
and oilseeds. In case of cash crops, their monetary values were calculated in 
47. Shafi, M., Food Production Efficiency and Nutrition in India, The Geographer, 
vol. 14,1967, pp. 23-27. 
48. Noort, P.C. Vanden,. Agricultural Productivity in Western Europe, Netherland 
Journal of Agricultural Science, Wo\. 15, No. 2, 1967, p. 166. 
49. Sinha, B.N., Agricultural Efficiency in India, The Geographer, special number 
No. 21, IGC, Vol. 15,1968, pp. 101-27. 
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Rs. per hectare by incorporating wholesale market prices. Finally, the 
standard scores were computed and to give them weightage, these values 
were multiplied by the acreage figures. 
Shafi^° (1972) while measuring the agricultural productivity of the 
Great Indian Plains attempted to modify the Enyedi's formula. In the 
modified formula the summation of the total yield of all the crops in the 
district is divided by the total area under the crop considered in the district 
and the position thus obtained is examined in relation to the total yield of all 
the crops considered at the national level divided by the total area under 
those crops. The modified formula would be read thus : 
[(y^v/t)+(yA)+(ym/t)....n]: [(Y^)+(Y/r)+(YJT)....n)] 
or 
n n 
Sy EY 
t T 
where, 
yw>yr.ym—n = total yield of various crops in the district; 
Yw,Yr,Yni...n = total yield of various crops at the national level; 
t = total area under different crops in the district; and 
T = total area under different crops at the national level. 
Singh^' (1972) attempted to measure the agricultural efficiency of 
Haryana in terms of nutrition units per unit area. He tried to measure the 
50. Shafi, M., Measurement of Agricultural Productivity of Great Indian plains, The 
Geographer, Vol. 19, No. 1,1972, pp. 7-9. 
51. Singh, J., A New Technique for Measuring Agricultural Efficiency in Haryana, 
The Geographer, Vol. 19, No. 1,1972, pp. 14-33. 
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carrying capacity per square mile in the areal unit by initiating a formula 
which can be expressed as : 
Co 
Cp = 
Sn 
where, 
Cp = carrying capacity; 
Co = calorie output per square mile; 
Sn = Standard nutrition for ingestion in calories per person/annum 
Singh, expressed it as a percentage of the carrying capacity in the 
entire region to obtain index numbers, which gives a measure of the 
agricultural efficiency of the areal unit relative to the entire region. The 
above may be expressed as : 
Cpe 
lae = xlOO 
Cpr 
where, 
lae = the index number of agricultural efficiency of an enumeration unit; 
Cpe = the carrying capacity in terms of population in the component 
enumeration unit; 
Cpr = the carrying capacity in the entire region. 
The Indian Society of Agricultural Statistics in its 30**^  Annual 
Conference held at Bhubaneswar (Orissa) India, discussed some aspects on 
agricultural productivity in the Indian context.^^ Raheja^^ et al. (1977) have 
52. Symposium on Regional Imbalances and Economic Development With Special 
Reference to Agriculture, Journal of the Indian Society of Agricultural 
Statistics, Vol. 29, No. 1, 1977, pp. 109-24. 
53. Raheja, S. et al.. Factors Contributing to Regional Variation in Productivity 
and Adoption of High Yielding Varieties of Major Cereals in India, ibid., pp. 
112-13. 
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measured the impact of high-yielding varieties based on data collected under 
the scheme 'Sample Surveys for Assessment of High-yielding Varieties 
Programme' during 1973-74 and regional variations in productivity on the 
basis of yield per hectare in India. Singh '^* et al. (1977) have accounted the 
level of increase in the yield of different crops during three decennial years 
i.e., 1950-51, 1960-61 and 1970-71 in each state of India, considering the 
relationship between the output of foodgrains and related inputs like, the 
application of fertilizers, proportion of area sown more than once and gross 
irrigated area. Nagia^^ et al. (1977) conducted a field survey in the village of 
Khandewala, of Haryana state. The study takes into account the productivity 
level at different field of the village in terms of money value during 1974-75 
and a number of factors enumerated in three broad categories, viz. 
environmental, technological and institutional which hold responsibilities 
for the productivity variation. Bhalla^^ (1978) has considered output per 
person on the basis of constant average prices for measuring productivity of 
labour in agriculture for each district of India. Singh" (1979) devised a 
method of presenting a two-dimensional picture of agricultural productivity, 
comprising two components viz., intensity and spread, considering three 
variables (i) yield; (ii) grain equivalent; and (iii) cropping system in the 
54. Singh, D. et al. Crop Productivity Variation in India, Journal of the Indian 
Society of Agricultural Statistics, Vol. 29, No. 1,1977, pp. 113-15. 
55. Nagia, S. et al., Variations in Field Productivity - A Case Study of Khandelwala 
Haryana, Occasional Paper No. 7 (Mimeo.), Centre for the Study of Regional 
Development, Jawaharlal Nehru University, New Delhi, 1977. 
56. Bhalla, G.S., Spatial Patterns of Agricultural Labour Productivity, Yojana, Vol. 
22,No. 3, 1978,pp.9-ll. 
57. Singh, V.R., A Method for Analysing Agricultural Productivity, Agriculture and 
Food Supply in Developing Countries (ed. J.T. Coppock), Published for the 
Commission on World Food Problems and Agricultural Productivity of the IGU, 
Department of Geography, University of Edinburg, 1979, pp. 43-51. 
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districts of the state of Andhra Pradesh. Accordingly, a relative share of 
intensity and spread for each micro-unit (district) has been computed to the 
macro-unit (state) separately for the above three variables with the help of 
equations that have been derived. 
C. CROP PRODUCTIVITY REGIONS IN ROHILKHAND 
Crop productivity is a multi-dimensional concept, which includes 
technological advancement, effective management of available resources, 
and organizational setup for crop production. These factors in turn affect the 
relative crop production in the region. It may be pointed out, that the 
development of agriculture should be assessed by evaluating the use of 
various inputs i.e., the extent of cultivated area, provision of irrigation, 
fertilizers, improved varieties of seeds and labour availability. It provides 
food for growing population and help to expand the secondary and tertiary 
sectors, increases the income and provide a welfare to the population living 
in rural areas. 
In order to assess crop productivity in each of the 90 development 
blocks belonging to 7 districts of Rohilkhand region of the state of Uttar 
Pradesh for the period of 1994-95 to 1998-99, on an average basis. Some 18 
major crops grown in the region were considered for the productivity 
analysis. Yang (1965) 'Crop Yield Index' method was applied for the 
computation of productivity. 
*Crop considered can be grouped in different categories as follows : 
(i) Cereal crops - rice, wheat, barley, jowar, bajra and maize; 
(ii) Pulse crops - blackgram (urd), greengram (moong), lentil (masoor), gram, 
peas and pigeon-pea (arhar/tur); 
(iii) Oilseeds - mustard, sesamum (til), groundnut and sunflower; 
(iv) Cash crops - sugarcane and potatoes. 
58. Yang, W.Y., Methods of Farm Management Investigations for Improving Farm 
Productivity, FAO, Agricultural Development Paper No. 80, Rome, 1965. 
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Table 3.1 
Method of Calculating Crop Yield Index for Najibabad block, District 
Bijnore of Rohilkhand Regioi^  /^ 
Crops 
1 
Rice 
Wheat 
Barley 
Jowar 
Bajra 
Maize 
Total 
Yield in quintals per 
hectare 
Average 
yield in 
the entire 
region 
2 
24.35 
30.67 
20.92 
8.57 
10.48 
10.71 
Average 
yield in 
the block 
3 
29.23 
25.76 
21.78 
9.45 
11.70 
12.25 
Area ^ 
under 
crop in 
the block 
(in 
hectare) 
4 
6455 
11651 
30 
86 
1 
22 
18195 
_^  
Crop yield in 
block as a 
percentage of they 
entire region 
V 100 
Col. 2 
5 
120.04 
83.99 
104.11 
110.26 
111.64 
J 14.37 
lfo.\.^^ 
. Percentage 
1 multiplied by 
area under 
crops 
(Col.4xCol.5) 
6 
774858.2 
978567.49 
3123.30 
3969.36 
111.64 
2553.88 
1763183.6 
Crop Yield Index for Najibabad block = 1763183.6 / 18195 
= 96.90 per cent 
The procedure for calculating 'Crop Yield Index' for a block of 
Najibabad belonging to Bijnore district may be taken as an example. Firstly, 
the average yield of each crop grown in the entire region is determined. 
Secondly, the yield value of each crop is divided by the yield of the entire 
region and multiplied by 100, to get the value in per cent or the index 
number (as shown in col. 5, Table 3.1). By considering the area devoted to 
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each crop as a weight and multiplying it with the index number, a product is 
obtained (as shown in col. 6, Table 3.1). By adding the products and 
dividing the sum of the products by the total crop area (in hectares) of the 
farm and using the crop area as the weight, the resultant average index is the 
desired index for the particular farm in the block. The computed values of 
productivity indices for each block of the region are given in Appendix B. 
I. Productivity Regions - Based on Cereal Crops Yield Index 
Cereal crops acquire an important position in the agriculture of 
Rohilkhand region. Of these rice, wheat, barley, jowar, bajra and maize 
occupy an important position in cultivation. 
i. Very high productivity region 
Very high productivity for cereals is confined to 7 blocks. It may 
seen from Fig. 8 that six blocks lie in Rampur district of Rohilkhand region. 
The blocks of Rampur district possessing very high productivity in cereals 
are namely, Shahabad (109.59), Saidnagar (107.16), Milak (107.04), 
Bilaspur (106.79), Suar (106.87) and Chamraon (106.76) cover the 
northeastern part of the region. 
A single block namely, Lalaurikhera (107.90) of Pilibhit district is 
also characterized with very high productivity (with 77.63 per cent of area 
under cereal crops) and lies in eastern part of the region. 
As seen from Table 3.2, that very high productivity region for cereal 
crops occupy 11.11 per cent of the total cereal cropped area in Rohilkhand 
region. Very high productivity is designated with the index value above 
104.92. 
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Table 3.2 
Productivity Regions - Based on Cereal Crops Yield Index in 
Rohilkhand Region - 1994-95 to 1998-99 
Productivity 
Category 
Very high 
High 
Medium 
Low 
Very low 
Crop Index 
Above 104.92 
97.61-104.92 
90.30-97.61 
82.99-90.30 
Below 82.99 
Area 
(in ha.) 
262307 
764858 
543284 
689319 
100991 
Percent 
of Area 
11.11 
32.39 
23.01 
29.19 
4.27 
Number 
of 
Blocks 
7 
25 
25 
29 
4 
Name of Development 
Blocks 
Shahabad, Saidnagar, 
Milak, Bilaspur, Suar, 
Chamraon, Lalaurikhera 
Afzalgarh, Kotwali, 
Nahtaur, Dhampur, Marori, 
Bilsanda, Amaryia, 
Puranpur, Barkhera, 
Bisalpur, Jaitipur, Banda, 
Powayan, Dadrol, Tilhar, 
Bhawalkhera, 
Khutar.Slndhauli, 
Jalalabad, Kalan, Katra, 
Kanth, Nighoi, Mirzapur, 
Bhagatpur- Tanda 
Seohara, Najibabad, 
Kiratpur, Noorpur, 
MdpurDeomal, Jalilpur, 
Haldor, Asmoli, 
Gangeshwari, 
Thakurdwara, Dilari, 
Mundapandey, Chajlat, 
Gajraula, Dhanaura, Bilari, 
Dirgarpur, Joya, 
Baniyakhera, Hasanpur, 
Panwasa, Bahjoi, 
Sambhal,Dhagavan, 
Ramnagar 
Rajpura, Junabai, Gunnaur, 
Sahaswan, Ambiapur, 
Ujhani, Bisauli, Asafpur, 
Islamnagar, usawa, 
Wazirgan, Jagat, Salarpur, 
Alampur- Jafarabad, Kyara, 
Qadarchowk, Mirganj, 
Fatehganj, Shergarh, 
Faridpur, Dumkhoda, 
Bhojipura, Bithri-
Chainpur, Bhadpura, 
Majhgawa, Bhuta, 
Nawabganj, Amroha, 
Moradabad 
Samrer, Dataganj, Mion, 
Baheri 
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ii. High productivity region 
High productivity region are designated witli the index values 
ranging between 97.61 and 104.92. At least 25 blocks are characterized with 
high productivity in the region. In Bijnore district, there are 4 blocks of high 
productivity are namely, Afzalgarh (101.76), Kotwali (99.42), Nahtaur 
(98.35) and Dhampur (97.89). A total of 6 blocks in Pilibhit district 
possesses high productivity are namely, Marori (101.51), Bilsanda (101.17), 
Amaryia (100.91), Barkhera (100.83), Bisalpur (100.80) and Puranpur 
(100.87) lies in eastern part of Rohilkhand region. Another important district 
which has high productivity is Shahajahanpur, and the development blocks 
as shown in Fig. 8 lying in southeastern part of the region are namely, 
Jaitipur (100.59), Banda (100.57), Powayan (100.56), Dadrol (100.53), 
Tilhar (100.49), Bhawalkhera (100.47), Khutar (100.44), Sindhauli (100.44), 
Jalalabad (100.37), Kalan (100.29), Katra (100.24), Kanth (100.95), Nighoi 
(100.07) and Mirzapur (99.63). 
The BhagatpurTanda a single block belongs to Moradabad district 
also possesses high productivity with an index value of 97.68 per cent. The 
productivity amongst these block varies due to the variations in soil fertility, 
irrigation, relatively a high rate of fertilizer consumption and socio-
economic conditions. 
iii. Medium productivity region 
There are different pockets of medium productivity in cereal crops 
(as shown in Fig. 8) lies in northern and northwestern parts of the region 
with the index values ranging between 90.30 and 97.61 per cent. In Bijnore 
district, blocks having the medium productivity are namely, Seohara 
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(97.44), Najibabad (96.90), Kiratpur (96.37), Noorpur (94.49), Mdpur-
Deomal (93.47), Jalilpur (90.58) and Haldor (90.57). Another district lying 
in northern part of the region is the district of Moradabad. In this district at 
least 16 development blocks are characterized with medium productivity are 
namely, Asmoli (96.96), Gangeshwari (96.79), Thakurdwara (96.35), Dilari 
(96.34), Mundapandey (96.21), Chajlat (95.83), Gajraula (95.75), Dhanaura 
(95.66), Bilari (95.07), Dingarpur (94.91), Joya (94.71), Baniyakhera 
(94.42), Hasanpur (94.42), Panwasa (94.12), Bahjoi (93.73) and Sambhal 
(93.67). 
A single block of Dhagavan in Budaun district with an index value 
of 90.44, and Ramnagar block (90.32) of Bareilly district have medium 
productivity in cereal crops. 
iv. Low Productivity Region 
Low productivity in cereals is confined to 29 development blocks 
forming parts in different districts of the region to cover 29.19 per cent area 
to the total cereals cropped area with an index value of 82.99 and 90.30. 
In Budaun district at least 14 development blocks lying in 
southwestern parts characterized with low productivity are namely, Rajpura 
(90.07), Junabai (90.05), Gunnaur (89.77), Sahaswan (88.95), Ambiapur 
(88.10), Ujhani (87.62), Bisauli (87.54), Asafpur (87.15), Islamnagar 
(87.07), Usawa (86.61), Wazirganj (85.34), Jagat (84.08), Salarpur (83.32) 
and Qadarchowk (87.24). 
In Bareilly district there are 13 blocks which lies in central part of 
the region are marked with low productivity. They are namely, Alampur-
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Jafarabad (90.13), Kyara (87.72), Mirganj (86.70), Fatehganj (85.77), 
Shergarh (84.98), Faridpur (84.95), Dumkhoda (84.70), Bhojipura (84.64), 
BithriChainpur (84.35), Bhadpura (84.30), Majhgawa (84.17), Bhuta (83.96) 
and Nawabganj (83.12). In Moradabad district a very small area spreading 
over on two blocks of Amroha (88.78) and Moradabad (84.64) is 
characterized with low productivity. 
V. Very Low Productivity Region 
Very low productivity in cereal crops is confined to 4 development 
blocks and cover 4.27 per cent of the total cereals cropped area with an 
index value of below 82.99. In Budaun district of Rohilkhand region, 3 
blocks which possesses very low productivity are namely, Samrer (81.70), 
Dataganj (81.65) and Mion (81.23). The Baheri is a single block in Bareilly 
district which is marked with very low productivity with an index value of 
82.55. 
II. Productivity Regions - Based on Pulse Crops Yield Index 
The cultivation of pulses is very significant in Rohilkhand region. 
The pulses productivity varies in different parts of the region. Areas of very 
high, high, medium and low productivity are shown in Table 3.3 and Fig. 9 
shows five different categories of pulse crop productivity regions. Very high 
region with the index values ranging above 120.79, high productivity region 
with the index values of 109.47 and 120.79, the medium productivity ranged 
between 98.17 and 109.47, low productivity characterized with the index 
values in between 86.85 and 98.17, and very low productivity is having the 
values below 86.85. 
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Table 3.3 
Productivity Regions - Based on Pulse Crops Yield Index in Rohilkhand 
Region - 1994-95 to 1998-99 
Productivity 
Category 
Very high 
High 
Medium 
Low 
Verylow 
Crop Index 
Above 120.79 
109.47-120.79 
98.17-109.47 
86.85-98.17 
Below 86.85 
Area 
(in ha.) 
9130 
12763 
30689 
69759 
1556 
Percent 
of Area 
7.36 
10.30 
24.76 
56.30 
1.25 
Number 
of 
Blocks 
10 
20 
22 
37 
1 
Name of Development 
Blocks 
Saidnagar, Shahabad, 
Milak, Chamraon, Jalilpur, 
Nahtaur, Haldor, Noorpur, 
Sheohara, Kotwali 
Joya, Sambhal, Hasanpur, 
Bilari, Baniyakhera, 
Panwasa, Moradabad, 
Gangeshwari, Bahjoi, 
Dingarpur, Gajraula, 
Dhanaura, Asmoli, 
BhagatpurTanda, Dhampur, 
Najibabad, Kiratpur, 
Mdpur- Deomal, Afzalgarh, 
Suar 
Bilaspur, Dhagavan, 
Baheri, Dumkhoda, 
Nawabganj, Bhojipura, 
Bhadpura, Faridpur, 
Shergarh, Bithri-
Chainpur.Kyara, Bhuta, 
Mirganj, Majhgawa, 
Fatehganj, Alampur-
Jafarabad, Ramnagar, 
Dilari, Mundapanday, 
Thukurdwara, Amroha, 
Chajlat 
Bisauli, Sahaswan, 
Ambiapur, Salarpur, 
Islamnagar, Jagat, 
Dataganj, Asafpur, Usawa, 
Wazirganj, Mion, Samrer, 
Ujhani, Junabai, 
Qadarchowk, Rajpura, 
Gunnaur, Bisalpur, 
Puranpur, Marori, 
Lalaurikhera, Amaryia, 
Barkhera, Bilsanda, 
Mirzapur, Dadrol, Tilhar, 
Kanth, Jatipur, Kalan, 
Katra, Jalalabad, Sindhauli, 
Nighoi, Powayan, Khutar, 
Bhawalkhera 
Banda 
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i. Very High Productivity Region 
Very high productivity region in pulses as it is confined to 10 
blocks, 6 of them form parts of the Bijnore district are namely, Jalilpur 
(129.27), Nahtaur (123.79), Haldor (123.74), Noorpur (121.88), Seohara 
(121.85) and Kotwali (121.04). The other blocks with ver>' high productivity 
are namely, Saidnagar (132.61), Shahabad (130.11), Milak (129.46) and 
Chamraon (128.53) which form the parts of the district of Rampur. 
ii. High Productivity Region 
High productivity is designated with the index value ranging from 
109.47 to 120.79 and these regions occupy 10.30 per cent of the total pulses 
cropped area (Table 3.3). This category covers 20 development blocks lying 
mainly in the northern parts of the region to form parts in the districts of 
Bijnore, Moradabad and Rampur. 
In Bijnore district there are 5 development blocks with high 
productivity in pulses which are namely, Dhampur (119.14), Najibabad 
(117.92), Kiratpur (117.31), MdpurDeomal (114.35) and Afzalgarh blocks 
where the index value ranges above 113. 47. 
In Moradabad district 14 development blocks are characterized with 
high productivity which are namely, Joya (113.60), Sambhal (112.85), 
Hasanpur (112.59), Bilari (112.57), BaniyaKhera (111.64), Panwasa 
(111.32), Moradabad (110.77), Gangeshwari (110.69), Bahjoi (110.59), 
Dingarpur (110.19), Gajraula (110.11), Dhanaura (109.95), Asmoli (109.83) 
and BhagatpurTanda (109.48). 
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In Rampur district, there is a single block of Suar is characterized 
with high productivity with the index value of 120.03 (Fig. 9). 
iii. Medium Productivity Region 
The blocks with the index value between 98.17 and 109.47 are 
classed as having medium productivity. Medium productivity is confined to 
the districts of Bareilly, Moradabad. A single block in the Rampur district 
namely, Bilaspur (107.73), and Dhagavan in Budaun district is also 
characterized with the index value of 99.13. Out of the total of 22 blocks 
characterized with medium productivity, 15 blocks lies the Bareilly district 
which are namely, Baheri (102.03), Dumkhoda (101.76), Nawabganj 
(101.74), Bhojipura (101.57), Bhadpura (101.53), Faridpur (101.46), 
Shergarh (101.33), BithriChainpur (101.21), Kyara (100.94), Bhuta 
(100.77), Mirganj (100.53), Majhgawa (100.38), Fatehganj (100.21), 
Alampur Jafarabad (99.96) and Ramnagar (99.95). 
In Moradabad district of the region there are 5 blocks which possess 
the productivity of medium order are namely, Dilari (109.41), MundaPandey 
(109.13), Thakurdwara (108.78) and Amroha (108.45) and Chajlat (104.98). 
iv. Low Productivity Region 
The low productivity forms a contiguous belt in southeastern and 
southwestern parts of the region. The development blocks those are having 
the index value between 86.85 and 98.17 are classed as the region of low 
productivity. These tracts marked with low productivity cover 56.30 per cent 
of pulse cropped area (Table 3.3). A total of 69,759 hectares of land is under 
pulses cultivation characterizing with low productivity and which spreads 
over 37 blocks of the districts of Shahjahanpur, Pilibhit and Budaun. 
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In Budaun district, all the development blocks except the block of 
Dhagavan are characterized with low productivity. The blocks forming the 
part of Pilibhit district having low productivity are namely, Bisalpur (97.72), 
Puranpur (91.78), Marori (91.33), Lalaurikhera (91.01), Amaryia (89.98), 
Barkhera (89.90) and Bilsanda (95.15). In Shahjahanpur district there are 13 
blocks marked with low productivity are namely, Mirzapur (97.46), Dadrol 
(94.50), Tilhar (91.99), Kanth (91.61), Jaitipur (91.32), Kalan (91.29), Katra 
(91.00), Jalalabad (90.72), Sindhauli (90.49), Nighoi (90.40), Powayan 
(90.22), Khutar (89.67), and Bhawalkhera (89.87). 
Only one block namely, Banda of Shahjahanpur district falls in the 
category of very low productivity with a yield index value of 86.45. 
III. Productivity Regions - Based on Oilseed Crops Yield Index 
Oilseeds constitute a great significance in Rohilkhand agriculture. 
Very recently, they have acquired attention with the static production, and 
subsequent decrease in area, that has resulted a fall in per capita availability. 
The oilseeds have a consumption significance and are grown in both kharif 
and rabi seasons. The important oilseeds grown in different parts of the 
region are : mustard, groundnut, sesamum (til) and sunflower. Their specific 
significance can be examined with reference to the actual area and 
respective share which these crops constitute in the total cropped area of the 
region. 
i. Very High Productivity Region 
In very high productivity region oilseeds occupy 4.60 per cent 
share in 4 development blocks of Rohilkhand region. The regional pattern of 
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Table 3.4 
Productivity Regions - Based on Oilseed Crops Yield Index in 
Rohilkhand Region - 1994-95 to 1998-99 
Productivity 
Category 
Very high 
High 
Medium 
Low 
Very low 
Crop Index 
Above 120.55 
108.0-120.55 
95.46-108.0 
82.91-95.46 
Below 82.91 
Area 
(in ha.) 
6248 
27069 
66140 
26539 
9737 
Percent 
of Area 
4.60 
19.94 
48.72 
19.55 
7.17 
Number 
of 
Blocks 
4 
24 
43 
11 
8 
Name of Development 
Blocks 
Dhanaura, Bithri Chainpur, 
Jalilpur, Bilaspur 
Noorpur, Nahtaur, Seohara, 
Dhampur, Kiratpur, Milak, 
Saidnagar, Suar, Shahabad, 
Chamraon, Bhadpura, 
Nawabganj, Bhuta, 
Alampur-Jafarabad, 
Ramnagar, Kyara, 
Majhgawa, Fatehganj, 
Faridpur, Baheri, Shergarh, 
Dumkhoda, Mirganj, 
Bhojipura 
Najibabad, Mdpur-Deomal, 
Haldor, Kotwali, Afzalgarh, 
Chajlat, Bahjoi, Gajraula, 
Moradabad, Banyia Khera, 
Joyaj'Mundapandey, 
Dingarpur, Bhagatpur-
Tanda, Bilari, Amroha, 
Hasanpur, Asmoli, 
Sambhal, Panwasa, 
Gangeshwari, 
Thakurdwara, Dhagavan, 
Rajpura, Bisauli, Salarpur, 
Islamnagar, Wazirganj, 
Mion, Jagat, Samrer, 
Junabai Asafpur, Sahaswan, 
Qadarchowk, Usawa, 
Dataganj, Ujhani, 
Ambiapur, Jaitipur, 
Sindhauli, Jalalabad, 
Puranpur 
Mirzapur, Powayan, Kalan, 
Dadrol, Khutar, Nighoi, 
Kanth, Banda, Dilari, 
Bilsanda, Gunnaur 
Barkhera, Bisalpur, 
LalauriKhera, Marori, 
Amaryia, Tilhar, Katra, 
Bhawalkhera 
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area under very high productivity is shown in Fig. 10. Two blocks lies in the 
northern part of the Rohilkhand region are namely, Jalilpur (121.56) and 
Dhanaura (131.20). There are other small areas of very high productivity, 
one block lies in the northeastern part namely in the block of Bilaspur 
(121.29) in the Rampur district. 
In Bareilly district only a single block namely, BithriChainpur 
(128.58) possesses very high productivity which lies in central part of the 
region. 
ii. High Productivity Region 
High productivity with the ranges with the index value between 108 
and 120.55. As shown in Table 3.4 blocks having high productivity occupy 
19.94 per cent share in cropped land occur in 24 blocks of the region. Out of 
total 24 blocks, 5 of them are in Bijnore district, lying in northern part are 
namely, Noorpur (119.37), Nahtaur (113.70), Seohara (112.72), Dhampur 
(109.97) and Kiratpur (108.31). Other areas of high productivity region lies 
in the northeastern part of the districts of Rampur and Bareilly, are namely, 
Milak (115.75), Saidnagar (114.68), Suar (113.33), Shahabad (113.15), 
Chamraon (109.99), Bhadpura (119.27), Nawabganj (119.18), Bhuta 
(118.30), AlampurJafarabad (117.57), Ramnagar (117.28), Kyara (117.01), 
Majhgawa (116.90), Fatehganj (114.93), Faridpur (114.64), Baheri (114.62), 
Shergarh (114.57), Dumkhoda (114.55), Mirganj (113.07) and Bhojipura 
(109.43). 
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iii. Medium Productivity Region 
The region having medium productivity with an index value 
between 95.46 and 108.0 occupy large areas and cover 48.72 per cent of the 
total oilseed cultivated area (Table 3.4). 
Accounting a regional pattern, there are large areas are found in 
medium productivity under oilseeds (Fig. 10). Most of them occur in 
southwestern part including the blocks of Budaun district, and other areas in 
northern part of the region including the blocks of Bijnore and Moradabad 
districts are namely, Najibabad (104.36), MdpurDeomal (96.11), Haldor 
(99.38), Kotwali (97.72), Afzalgarh (97.36), Chajlat (105.28), Bahjoi 
(104.83), Gajraula (103.77), Moradabad (103.50), BaniyaKhera (102.54), 
Joya (102.41), Mundapandey (102.33), Dingarpur (102.31), Bhagatpur-
Tanda (102.28), Bilari (101.99), Amroha (101.99), Hasanpur (101.56), 
Asmoli (101.52), Sambhal (101.37), Panwasa (101.45), Gangeshwari 
(101.27) and Thakurdwara (101.16). 
iv. Low Productivity Region 
The areas of low agricultural productivity form a contiguous belt in 
the southeastern parts of the region. These include the blocks of 
Shahjahanpur district are namely, Mirzapur (94.91), Powayan (91.65), Kalan 
(91.29), Dadrol (87.80), Khutar (86.84), Nighoi (84.46), Kanth (83.59) and 
Banda (83.01). The Dilari block (87.05) of Moradabad district which lies in 
northern part and Bilsanda block (93.61) in Pilibhit district also possess low 
productivity. Only one block of Gunnaur in Budaun district falls in low 
productivity with a index value of 94.83. 
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V. Very Low Productivity Region 
Very low oilseeds productivity region (with an index value of below 
82.91) covers 9737 hectares (7.17 per cent) of total oil seeds cropped area. 
The region of very low productivity lies in southeastern part and includes 
the blocks of Pilibhit and Shahjahanpur district are namely, Barkhera 
(76.55), Bisalpur (76.37), Lalaurikhera (74.24), Marori (73.05), Amaryia 
(72.57), Tilhar (80.16), Katra (78.11) and Bhawalkhera (77.12). 
IV. Productivity Regions - Based on Cash Crops Yield Index 
Among the cash crops, sugarcane and potatoes constitute a 
significant position on account of area devoted to them and the quantum of 
production of the farmers obtain. The productivity indices computed for 
these two crops are shown in Table 3.5. 
i. Very High Productivity Region 
Regional pattern of productivity in cash crops shows that blocks of 
very high productivity region identified are depicted in Fig. 11. Most of 
them lie in southwestern part of the region and forming the parts of the 
district of Budaun are namely, Salarpur (109.18), Rajpura (108.93), Junabai 
(108.53), Asafpur (108.53), Islamnagar (107.89), Qadarchowk (106.81), 
Bisauli (106.72), Sahaswan (106.72), Usawa (106.59) and Gunnaur 
(109.64). 
ii. High Productivity Region 
High productivity in cash crops occur in 20 blocks in the region. 
They form a big contiguous belt in northern part of the region as shown in 
Fig. 11. This belt includes the blocks of the district of Bijnore namely. 
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Table 3.5 
Productivity Regions - Based on Cash Crops Yield Index in Rohilkhand 
Region - 1994-95 to 1998-99 
Productivity 
Category 
Very high 
High 
Medium 
Low 
Very low 
Crop Index 
Above 105.83 
101.92-105.85 
98.02-101.92 
94.11-98.02 
Below 94.11 
Area 
(in ha.) 
21593 
225206 
* 
186934 
161385 
18229 
Percent 
of Area 
3.51 
36.71 
30.47 
26.31 
2.97 
Number 
of 
Blocks 
10 
20 
25 
32 
3 
Name of Development 
Blocks 
Salarpur, Rajpura, Junabai, 
Asafpur, Islamnagar, 
Qadarchowk, Bisauli, 
Sahaswan, Usawa, Gunnaur 
Wazirganj, Jagat, Mion, 
Ujhani, Samrer, Dataganj, 
Dhagavan, Noorpur, 
Afzalgarh, Seohara, 
Kotwali, Dhampur, Haldor, 
Najibabad, MdpurDeomal, 
Nahtaur, Kiratpur, Jalilpur, 
Sambhal, Panwasa 
Moradabad, Baniyakhera, 
Bilari, Hasanpur, Joya, 
Mundapanday, Asmoli, 
BhagatpurTanda, Bahjoi, 
Dhanaura, Dingarpur, 
Gajraula, Bilari, 
Thakurdwara, Amroha, 
Chajlat, Marori, Barkhera, 
Puranpur, Bilsanda, 
Bisalpur, Amaria, Lalauri-
Khera, Ambiapur, Kalan 
Jalalabad, Mirzapur, 
Jaitipur, BhawalKhera, 
Dadrol, Sindhauli, 
Powayan, Khutar, Kanth, 
Nighoi, Katra, Tiihar, 
Banda, Baheri, Dumkhoda, 
Bhadpura, Shergarh, 
Nawabganj, Bhuta, 
Bhojipura, Fatehganj, 
Mirganj, Kyara, 
Bithrichainpur, Ramnagar, 
Faridpur, Majhgawa, 
Alampur- Jafarabad, 
Saidnagar, Chamraon, Soar, 
Gangeshwari 
Milak, Shahabad, Bilaspur 
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Noorpur (102.79), Afzalgarh (102.78), Seohara (102.79), Kotwali (102.75), 
Dhampur (102.76), Haldor (102.76), Najibabad (102.74), Mdpur-Deomal 
(102.73), Nahtaur (102.71), Kiratpur (102.70) and Jalilpur (102.67). The 
other high productivity regions which comprise blocks of Budaun district 
are namely, Wazirganj (105.29), Jagat (105.20), Mion (104.73), Ujhani 
(103.93), Samrer (103.68), Dataganj (103.06) and Dhagavan (102.05). Two 
blocks of Moradabad district fall under the category of high productivity are 
namely, Sambhal (102.16) and Panwasa (102.05). 
iii. Medium Productivity Regiou 
Blocks of medium productivity in cash crops cover 30.47 per cent 
of the total cropped area. Two areas of medium productivity in cash crops 
are found in the region as shown in Fig. 11. One of the area lying in the 
northern part of the region and includes the blocks of Moradabad district are 
namely, Moradabad (100.23), BaniyaKhera (99.82), Bilari (98.62), 
Hasanpur (99.60), Joya (99.25), Mundapandey (99.25), Asmoli (99.24), 
Bhagatpur Tanda (99.21), Bahjoi (99.14), Dhanaura (98.91), Dingarpur 
(98.91), Gajraula (98.80), Bilari (98.62), Thakurdwara (98.54), Amroha 
(98.52) and Chajlat (98.51). The other medium productivity region occurs in 
the eastern part comprises the blocks of Pilibhit district namely, Marori 
(99.57), Barkhera (99.48), Puranpur (99.47), Bilsanda (99.47), Bisalpur 
(99.45) and Amaryia (99.42). Apart from this, there are other two blocks 
which falls under the category of medium productivity are namely, 
Ambiapur (100.50) and Kalan (98.45) of Budaun and Shahjahanpur districts 
respectively. 
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iv. Low Productivity Region 
Regional pattern of low productivity shows two distinct areas. One 
forms a contiguous belt in the southeastern part of Rohilkhand region which 
includes the blocks of Shahjahanpur district are namely, Jalalabad (97.72), 
Mirzapur (97.36), Jaitipur (96.51), Bhawalkhera (96.00), Dadrol (95.95), 
Sindhauli (95.86), Powayan (95.83), Khutar (95.73), Kanth (95.69), Nighoi 
(95.65), Katra (95.48), Tilhar (95.21) and Banda (95.77). 
Other area lies in the southcentral part of the region and includes the 
blocks of Bareilly district are namely, Baheri (97.92), Dumkhoda (97.91), 
Bhadpura (97.88), Shergarh (97.87), Nawabganj (97.84), Bhuta (97.78), 
Bhojipura (97.70), Fatehganj (97.65), Mirganj (97.46), Kyara (97.45), Bithri 
chainpur (97.38), Ramnagar (97.09), Faridpur (97.06), Majhgawa (95.99) 
and Alampur Jafarabad (95.19). 
A small area of low cash crops productivity lying in the 
northeastern part of the region includes the blocks of Rampur district 
namely, Saidnagar (96.74), Chamraon (96.09) and Suar (94.88). 
V. Very Low Productivity Region 
The very low productivity region in cash crops covers a net area of 
18,229 hectares (2.97 per cent) of total cash cropped area. 
The very low productivity areas are confined to northeastern part of 
the Rohilkhand, and includes the blocks of Rampur district namely, Milak 
(94.01), Shahabad (93.83), and Bilaspur (93.59). 
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V. Productivity Regions - Based on Composite Yield Index 
In order to wave off variations in the values of Crop Yield Index 
computed for different categories of crops i.e., cereals, pulses, oilseeds and 
cash crops, the individual values of productivity indices were summed up to 
get a composite index of productivity for all the crops considered in the 
analysis. 
i. Very High Productivity Region 
Regional patterns of very high productivity as identified shown in 
Fig. 12. One area lies in the northeastern part of the region and includes the 
blocks of Rampur district namely, Shahabad (108.56), Saidnagar (107.01), 
Milak (106.46), Bilaspur (106.18), Chamraon (106.12) and Suar (105.89). 
A single block of Nahtaur of Bijnore district lies in the northern part 
of the region with a yield index value of 109.20 and LalauriKhera block 
(105.23) lies in the eastern part also possesses very high agricultural 
productivity in the region, 
ii. High Productivity Region 
As far as high agricultural productivity areas are concerned they 
cover 28.81 per cent of the total cropped area of the Rohilkhand. There are 
22 blocks in total which come under this category. They form two big 
contiguous belts as shown in Fig. 12. One belt lies in the northern part of the 
region and includes the blocks of Bijnore district are namely, Afzalgarh 
(102.33), Kotwali (101.60), Dhampur (101.51), Seohara (100.85), Najibabad 
(100.59), Kiratpur (100.49), Noorpur (100.24) and MdpurDeomal (99.09). 
The other region lies in the southeastern part and includes the blocks of 
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Table 3.6 
Productivity Regions - Based on Composite Yield Index in Roliilkhand 
- Region 1994-95 to 1998-99 
Productivity 
Category 
Very high 
High 
Medium 
Low 
Very low 
Crop Index 
Above 104.35 
98.63-] 04.35 
92.91-98.63 
87.19-92.91 
Below 87.19 
Area (in 
ha.) 
342099 
931493 
922604 
908381 
129159 
Percent 
of Area 
10.57 
28.81 
28.52 
28.08 
3.99 
Number 
of 
Blocks 
8 
22 
27 
29 
4 
Name of Development 
Blocks 
Shahabad, Saidnagar, 
Milak, Bilaspur, Chamraon, 
Suar, Nahtaur, Lalaurikhera 
AfzaJgarh, Kotwali, 
Dhampur, Seohara, 
Najibabad, Kiratpur, 
Noorpur, MdpurDeomal, 
Bilsanda, Puranpur, Marori, 
Amaryia, Bisalpur, 
Barkhera, Jaitipur, Kalan, 
Sindhauli, Banda, 
Jalalabad, Mirzapur, 
Powayan, Dadrol 
Haldor, Jalilpur, Asmoli, 
Bhagatpur Tanda, 
Mundapandey, Dhanaura, 
Gangeshwari, 
Thakurdwara, Chajlat, 
Dilari, Gajraula, Joya, 
Bilari, Sambhal, Hasanpur, 
Dingarpur, BaniyaKhera, 
Panwasa, Bahjoi, Amroha, 
Khutar, Nighoi, Katra, 
Tilhar, Kanth, 
Bhawalkhera, Ramnagar 
Dhagavan, Rajpura, 
Gunnaur, Junabai, Bisauli, 
Qadarchowk, Ujhani, 
Asafpur, Sahaswan, 
Ambiapur, Islamnagar, 
Usawa, Wazirganj, 
Salarpur, Jagat, Alampur-
Jafarabad, Kyara, Bithri-
chainpur, Baheri, 
Dumkhada, Faridpur, 
Shergarh, Bhadpura, Bhuta, 
Mirganj, Fatehganj, 
Bhojipura, Nawabganj, 
Moradabad 
Samrer, Dataganj, Mion, 
Majhgawa 
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Shahjahanpur and Pilibhit district are namely, Jaitipur (99.31), Kalan 
(99.28), Sindhauli (99.25), Banda (99.13), Jalalabad (98.96), Mirzapur 
(98.89), Powayan (98.88) and Dadrol (98.77), Bilsanda (100.59), Puranpur 
(100.54), Marori (100.30), Amaryia (99.99), Bisalpur (99.83) and Barkhera 
(99.56) of Rohilkhand region. 
iii. Medium Productivity Region 
The areas of medium agricultural productivity form a contigous 
region in northern part of the Rohilkhand. These areas include the blocks of 
Moradabad district namely, BhagatpurTanda (98.12), Asmoli (97.79), 
Mundapandey (97.14), Dhanaura (97.36), Gangeshwari (97.21), 
Thakurdwara (97.15), Chajlat (97.06), Dilari (97.05), Gajraula (96.91), Joya 
(96.74), Bilari (96.55), Sambhal (96.40), Hasanpur (96.23), Dingarpur 
(96.04), BaniyaKhera (95.96), Panwasa (95.72), Bahjoi (95.15) and Amroha 
(93.29). 
Apart from these, there is a sizeable number of scattered blocks 
which fall under medium agricultural productivity. They are namely, 
Ramnagar block (93.26) in Bareilly district, and in Shahjahanpur district 
namely, Khutar (98.61), Nighoi (98.29), Katra (97.91), Tilhar (97.59), Kanth 
(96.97) and Bhawalkhera (96.71) blocks lying in the southeastern part of the 
Rohilkhand region. 
iv. Low Productivity Region 
Low agricultural productivity areas occur in 29 development blocks 
of the region. They form two big contiguous belts extending to southwestern 
and central parts of the region (Fig. 12). One beU lies in southwestern part 
117 
ROHILKHAND REGION 
Productivity Regions - Based on Composite Yield Index 
1994-95 to 1998-99 
km. 
F i g . 12 
118 
and includes the blocks of Budaun district are namely, Dhagavan (91.59), 
Rajpura (91.27), Gunnaur (91.08), Junabai (90.99), Bisauli (90.91), 
Qadarchowk (90.91), Ujhani (90.90), Asafpur (90.78), Sahaswan (90.55), 
Ambiapur (89.90), Islamnagar (89.69), Usawa (89.17), Wazirganj (88.01), 
Salarpur (87.31) and Jagat (87.26). The other low agricultural productivity 
areas comprise the 13 blocks of Bareilly district and cover the central parts 
of the region. 
V. Very Low Productivity Region 
Very low agricultural productivity region cover four blocks in the 
form of a small region consisting the blocks of namely, Samrer (84.97), 
Dataganj (84.71) and Mion (84.41) of Budaun district which lies in southern 
part of the region. A single block of Majhgawa in Bareilly district lying in 
the central part (with a yield index value of 86.62) is also included among 
the areas marked with very lowproductivity. 
Chapter 4 
TECHNOLOGICAL FACTORS AND 
THEIR DIFFUSION IN 
ROHILKHAND REGION 
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The technology has been the most reliable force for pushing towards 
higher productivity.' Technological change is of utmost necessity for 
achieving self-sufficiency in foodgrains, fodder, fuelwood, and other 
producies. Technologies were developed to overcome the pressing problems 
and make life easier.^ 
The efficiency of agriculture production depends to a greater extent 
on the technological factors which are incorporated in^crop production 
system in a particular region. Farmer's intension in the utilization of 
resources in agriculture can be judged by considering a number of 
technological factors that the farmer selects to incorporate for enhancing 
agricultural efficiency. Technological innovations in agriculture aims at t© 
increas e efficiency in crop production system. It is key to rapid growth 
of agriculture, but also requires continuous adjustment of resource 
utilization on a profitable basis.'' 
Thus, a suitable combination of technological factors i.e., the 
methods of irrigation, consumption of chemical fertilizers (NPK), High-
Yielding Varieties of Seeds (HYV), application of agricultural implements 
and machinery and other improved farming techniques may more often be 
responsible for higher returns per unit area. 
Winkelman, L.D. and Plucknett, L.D., Technology for Sustainable Agriculture, 
Scientific Americans, Vol. 273, No. 3, 1995, p. 182. 
Tripathi, N., Agriculture Technology Development and Transfer, Kurukshetra, 
Vol. 47, No. 9, June, 1999, p. 19. 
Oammen, M.A., Technological Change and its Diffusion in Agriculture, 
Agricultural Situation in India, Vol. 21, N. 7-12, 1966, pp. 523-24. 
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In Rohilkhand region, there is a accelerating rate of application of 
technology in crop production. The productivity of crops on farmlands has 
continuously changed due to constant flow of agricultural iimovations. 
The new agricultural technology has played a significant role not 
only in niinimizing risk from environmental constraints but also have 
augmented the yield levels of crops. A series of methods have been involved 
to increase productivity by using fertilizers and better techniques to realize 
the potentials of soil fertility. A speedy and substantial improvement in 
agriculture by and large depends on by bringing technological change and 
propagation of diffusion of innovations.'* 
It is therefore^ essential to know their spatial distribution. The 
author has attempted to examine the extent in each of 90 development 
blocks of the Rohilkhand region for the period 1994-95 to 1998-99. 
As far as ^qn an average basis the distribution of technological 
factors in Rohilkhand regionfis concerned, some of the input items like 
number of ploughs (wooden and iron), harrow and cultivators, and number 
of tractors per 10,000 ha. of total cropped area were taken into account. 
Besides these, percentage of gross irrigated area to gross cropped area and 
percentage of tube-well and canal and other sources irrigated area to net 
irrigated area were considered to analysis the intensity of irrigation in the 
region. The consumption of fertilizers (NPK) kg/ha. on gross cropped area 
and the percentage of literate persons (1991) to the total population in the 
region have been considered. 
4. Mohammad, N., Technological change and Diffasioa of Agricultural 
Innovation: In perspectives in Agricultural Geography, vol. IV, (Ed. Noor 
Mohammad), New Delhi, p. 267. 
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A. MECHANIZATION 
The use of agricultural implements and machinery is considered as 
the/important for enhancing the productivity from the land because their use 
increases farm's efficiency, save time and minimizes production cost. 
Modem agriculture is witnessing a technological change in which the farmer 
is inclined to use better machines in place of archive and time consuming 
ones. It has been proved through a number of studies that the judicious use 
of farm machinery and implements can play a very important role in 
increasing agricultural productivity. 
In/agricultural production process, a number of operations from 
preparation of seed beds to final processing of products and a number of 
mechanical operations are required at all stages of crop production to 
achieve higher efficiency. Thus in order to make agriculture more 
productive and profitable, efficient and time saving devices should be 
brought in use to minimize the production cost as well as time required in 
agricultural operations. 
The use of machinery depends on certain prerequisitec of which size 
of field!, occupies prominent position. Most of the machines and farm 
implements may prove profitability on large size farms but their efficiency 
suffer if plots are of small. The agriculture in the region in consideration is 
characterized by small size of land holdings which stand in the way of 
mechanization. 
The Agricultural machinery and implements used in Rohilkhand 
region can be accounted by the number of ploughs (wooden and iron), 
harrows and cultivators and tractors per 10,000 ha. of the total cropped area 
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Table 4.1 
Blockwise Distribution of Agricultural Implements and Machinery in the 
Rohilkhand Region - 1994-95 to 1998-99 
Name of the 
Development 
Block 
1 
Najibabad 
Kiratpur 
MdpurDeomal 
Haldor 
Kotwali 
Afzalgarh 
Nahtaur 
Dhampur 
Seohara 
Jalilpur 
Noorpur 
Thakurdwara 
Dilari 
Amroha 
Chajlat 
Joya 
Dhanaura 
Gajraula 
Hasanpur 
Gangeshwari 
Asmoli 
Sambhal 
Panwasa 
BhagatpurTanda 
Moradabad 
Mundapandey 
Dingarpur 
Number of Plough 
(Wooden and Iron) 
per 10,000 ha. of 
total cropped area 
2 
4101.04 
4917.67 
3803.71 
3528.56 
3133.66 
4082.21 
4978.51 
3852.77 
4897.96 
4132.93 
4419.71 
2938.85 
2762.89 
2552.15 
2890.00 
2743.20 
3698.58 
2693.94 
2736.07 
2975.32 
2446.84 
2662.19 
2692.15 
2482.74 
3764.66 
3104.44 
1576.95 
Number of 
Harrows and 
Cultivators per 
10,000 ha. of total 
cropped area 
3 
57.04 
70.56 
124.84 
79.76 
68.90 
126.70 
143.22 
122.88 
129.13 
86.54 
121.01 
559.49 
535.86 
760.05 
389.00 
327.97 
359.03 
185.47 
376.06 
277.71 
458.79 
380.74 
469.40 
566.98 
809.29 
751.54 
62.80 
Number of 
Tractors per 
10,000 ha. of total 
cropped area 
4 
127.29 
168.01 
193.57 
152.69 
175.11 
190.06 
229.16 
157.61 
187.42 
259.80 
244.40 
170.44 
76.94 
703.95 
200. 93 
254.67 
153.60 
173.86 
134.10 
66.20 
164.80 
96.53 
153.24 
80.06 
127.93 
70.40 
78.59 
(Contd.) 
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1 
BaniyaKhera 
Bilari 
Bahjoi 
Suar 
Bilaspur 
Saidnagar 
Chamraon 
Shahabad 
Milak 
Rajpura 
Gunnaur 
Junabai 
Asafpur 
Islamnagar 
Bisauli 
Wazirganj 
Dhagavan 
Sahaswan 
Ambiapur 
Salarpur 
Jagat 
Ujhani 
Qadarchowk 
Samrer 
Dataganj 
Mion 
Usawa 
Baheri 
Shergarh 
Dumkhoda 
Mirganj 
Fatehganj 
Bhojipura 
Kyara 
Table 4.1 (Contd.) 
2 
3268.01 
3989.74 
2966.07 
2003.61 
803.68 
2955.58 
3136.01 
2659.36 
2129.25 
3898.48 
3698.94 
3673.62 
3094.51 
2924.83 
3394.67 
2898.71 
2310.61 
2395.13 
2198.24 
2781.06 
3057.93 
3588.56 
3538.60 
2886.95 
3198.89 
3418.62 
4154.35 
3556.17 
2960.29 
2926.71 
2732.09 
3268.57 
2797.05 
4690.11 
3 
508.99 
547.98 
342.57 
557.01 
397.38 
1595.87 
3682.74 
575.94 
343.02 
694.88 
658.43 
651.37 
1109.98 
916.87 
1217.82 
1071.39 
697.15 
721.51 
736.86 
873.45 
965.11 
1128.72 
1002.94 
1042.94 
1154.91 
1234.87 
1402.92 
631.07 
812.15 
716.90 
1211.59 
1245.75 
871.43 
1883.56 
4 
48.86 
134.76 
66.01 
284.86 
285.10 
138.13 
196.38 
86.20 
124.56 
110.80 
114.78 
109.30 
166.22 
134.75 
178.15 
151.11 
124.55 
114.59 
185.54 
154.45 
138.65 
180.04 
132.52 
80.98 
115.45 
91.18 
90.39 
168.65 
177.57 
203.87 
127.69 
146.51 
120.44 
250.58 
(Contd.) 
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Table 4.1 (Contd.). 
1 
Ramnagar 
Majhgawa 
Alampur-
Jafarabad 
BithriChainpur 
Nawabganj 
Bhadpura 
Bhuta 
Faridpur 
Amaryia 
Marori 
LalauriKhera 
Barkhera 
Bilsanda 
Bisalpur 
Puranpur 
Banda 
Khutar 
Powayan 
Sindhauli 
Katra 
Jaitipur 
Tilhar 
Nighoi 
Kanth 
Dadrol 
BhawalKhera 
Kalan 
Mirzapur 
Jalalabad 
2 
3462.87 
2029.34 
2969.23 
2259.62 
2010.15 
4234.77 
2657.55 
3267.35 
2178.45 
2421.64 
2932.10 
3662.42 
2684.80 
3326.93 
1641.55 
3067.45 
4867.43 
3165.57 
4504.76 
3573.46 
2122.41 
2767.20 
2507.15 
4189.82 
4462.86 
4416.58 
4137.12 
4213.32 
4201.31 
3 
558.03 
92.79 
566.32 
689.17 
1298.07 
1767.11 
801.54 
910.72 
689.74 
824.69 
1188.42 
1421.98 
1170.21 
1842.67 
556.46 
780.30 
1228.67 
214.05 
255.70 
1071.91 
947.73 
1204.86 
897.57 
1092.88 
1300.47 
1053.21 
1506.05 
1702.35 
1156.39 
4 
97.24 
67.44 
84.31 
111.71 
67.12 
164.40 
61.33 
134.26 
105.33 
192.88 
232.04 
76.29 
79.05 
70.40 
246.35 
84.93 
152.02 
132.78 
117.84 
82.19 
63.82 
82.25 
60.58 
70.70 
63.31 
73.90 
62.94 
77.01 
56.16 
Source: Statistical Bulletin of Districts, Bijnore, Moradabad, Rampur, 
Budaun, Bareilly, Shahjahanpur and Pilibhit - 1994-95 to 1998-99. 
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in each of 90 blocks which are listed in Table 4.1. It is evident from table, 
that the use of farm machinery is not uniform and there are substantial 
variations in the distribution of farm machinery in each block of the 
Rohilkhand region. 
(i) Ploughs (Wooden and Iron) 
The blockwise distribution of ploughs used in for agricultural 
purposes as shown in Table 4.1 and Fig. 13 snows Ifiie number of ploughs in 
relations to the total cropped area in each of 90 development blocks in 
Rohilkhand region. 
It is evident from Fig. 13 that there are 16 development blocks in 
total marks a very high intensity of ploughs brought in use for agricultural 
purposes. In these blocks, number of plough ranges above and 4119.25 per 
10,000 ha. of total cropped area. It is also seen from Fig. 13, that areas 
possessing very high density of ploughs used are found in northern and 
southern parts of the region, except two blocks namely, Kyara and Bhadpura 
lying in central part in the district of Bareilly. 
A high density of ploughs ranges between 3571.93 and 4119.25 per 
10,000 ha. of total cropped area is found in 13 blocks. It is evident from Fig. 
13 that there are contagious regions of high density of plough used. A single 
region of high density of ploughs in use lies in northern part of the region in 
the blocks of namely, Najibabad, MdurDeomal, Afzalgarh, and Dhampur of 
Bijnore district. An another region of high density of ploughs is found in 
southwestern part of the region to include the blocks of namely, Rajpura, 
Gunnaur, Junabai, Ujhani and Qadarchowk of Budaun district; Dhanaura, 
Moradabad and Bilari blocks of Moradabad district. The Barkhera block 
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lying in the eastern part of the district of Pilibhit also possesses a high 
density of ploughs used. 
The medium density of ploughs in use ranges between the numbers 
3024.61 and 3571.93 is found in the blocks of namely, Haldor, Kotwali, 
Mundapandey, Baniyakhera, Chamraon, Asafpur, Bisauli Jagat, Dataganj, 
Mion, Baheri, Fatehganj, Ramnagar, Faridpur, Bisalpur, Banda, Powayan 
and Katra. 
It is seen from Fig. 13 that the blocks having low density of ploughs 
used in cultivation of land is found in northern and central parts of the 
region to include 29 blocks with a density of ploughs 2477.29 and 3024.61 
per 10,000 ha. of the total cropped area. 
The blocks showing very low density of ploughs in use are namely, 
Asmoli, BhagatpurTanda, Dingarpur, Suar, Bilaspur, Milak, Dhagavan, 
Sahaswan, Ambiapur, Majhgawa, Nawabganj, Bithrichainpur, Amaryia, 
Marori, Puranpur and Jaitipur with a density of ploughs below 2477.29 per 
10,000 ha. of total cropped area. 
(ii) Harrows and Cultivators 
The extent of use and distribution of harrows and cultivators in the 
Rohilkhand region can be examined from Fig. 14. It is seen from the figure, 
that the blocks with very high density of harrows and cultivators are found 
in southern and southcentral parts of the region. In these blocks the number 
of harrows and cultivators in use exceeds 1196.63 per 10,000 ha of total 
cropped area. They are namely, Bisauli, Ujhani, Dataganj, Mion, Usawa, 
Fatehganj, Kyara, Barkhera Bisalpur, Khutar, Tilhar, Dadrol, Kalan, 
Mirzapur, Saidnagar Chamraon, Bhadpura, Mirganj and Nawabganj. 
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Veiy High l | |M| | | | | i Above 
Ifi^ I H I i l l 920.33 
Medium 
Low 
VeiyLow 
• i i i 
644.03 
367.73 
Below 
1196.63 
1196.63 
- 920.33 
- 6 4 4 0 3 
367.73 
Icm* 
F i g . 14 
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A high concentration of harrows and cultivators ranges between 
920.33 and 1196.63 per 10,000 ha. in 5 blocks namely, Asafpur, Wazirganj, 
Qadarchowk, Samrer and Jagat in Budaun district. The other tract of 5 
blocks having high density of harrows and cultivators lies in southern part of 
the region are namely, Jaitipur, Bhawalkhera, Katra, Kanth and Jalalabad 
blocks of Shahjahanpur district. The Lalaurikhera and Bilsanda blocks in 
eastern part of the district of Pilibhit also possesses high density of harrows 
and cultivators in agricultural uses. 
The medium density of harrows and cultivators found in few blocks 
in northern part and another tract of blocks having medium density lies in 
southwestern part of the region. An another tract of blocks of medium 
concentration of harrows and cultivators with a density ranging between 
644.03 and 920.33 lies in eastern part of the region. 
It is seen from the Fig. 14 that the blocks with low density of 
harrows and cultivators lies in northeastern and central parts of the region 
with exception of the block of Puranpur of Pilibhit district which lies in 
eastern part of the region. 
The very low density in numbers of the harrows and cultivators 
below 367.73 lies in northern part of the region, with exception of Powayan 
and Sindhauli blocks of Shahjahanpur district which lies in southeastern part 
of the region. 
(ill) Tractors 
The use of tractors in Rohilkhand region can be examined from Fig. 
15. It is seen, that the areas characterized with a very high number of 
tractors use, their numbers above 203.57 per 10,000 ha. of total cropped area 
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are found in northern part of the region to include the blocks of namely, 
Nahtaur, Jalilpur, Noorpur, Amroha and Joya. An another tract of blocks 
with very high density of tractors is found in northeastern part of the region 
incorporates the blocks of namely, Suar, and Bilaspur of Rampur district. 
The other tract of blocks lies in eastern part of the region to include the 
blocks of Puranpur, Lalaurikhera and Kyara which is also characterized with 
very high density of tractors per 10,000 ha. 
A high concentration of tractors with a density ranging between 
161.89 and 203.57 per 10,000 ha. of total cropped area is found in 18 
development blocks. The first region with high density lies in northern part 
to include some of the blocks belonging to Bijnore and Moradabad districts. 
The blocks are namely, Kiratpur, MdpurDeomal, Kotwali, Afzalgarh 
Seohara, Thakurdwara, Chajlat, Gajraula, Asmoli. An another tract of blocks 
characterized with high density of tractors use is found in southwestern part 
of the region, and a single block of Chamraon belonging to Rampur district 
lies in northeastern part of the region. 
The medium density of the number of tractors ranges between 
120.21 and 161.89 per 10,000 ha. is found in blocks namely, Najibabad, 
Haldor, Dhampur, Dhanaura Hasanpur, Panwasa, Moradabad, Bilari, 
Saidnagar, Milak, Islamnagar, Wazirganj, Dhagavan, Salarpur, Jagat, 
Qadarchowk, Mirganj, Fatehganj Bhojipura, Faridpur, Khutar and Powayan 
are highly scattered over the entire region. 
A low concentration of tractors with a density between 78.53 and 
120.21 tractors per 10,000 ha. lies in the blocks namely, Sambhal, 
BhagatpurTanda, Dingarpur, Shahbad, Rajpura, Gunnaur, Junabai, Samrer, 
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Dataganj, Mion, Usawa, Ramnagar, Sahaswan, AlampurJafarabad, 
Bithrichainpur, Amaryia, Bilsanda, Banda, Sindhauli, Katra and Tilhar in 
the Rohilkhand region. 
It is seen from Fig. 15 that blocks with very low density of tractors 
use lies in southern part, with exception of few blocks lying in central part. 
A tract of blocks lying in southern part shows very low density of the use of 
tractors in agriculture, which are namely, Jaitipur, Nighoi, Kanth, Dadrol, 
Bhawalkhera, Kalan, Mirzapur and Jalalabad of Shahjhanpur district. 
B. INTENSITY OF IRRIGATION. 
Irrigation means the artificial application of water to the fields to 
overcome the deficiency of rainfall for growing crops.^ Crop growth and 
production subsequently depend to a greater extent on the availability of 
water and its proper use. It has been realized by a number of studies that the 
effect of irrigation on crop productivity is such that if 10 per cent cropped 
• / 
land is properly irrigated that may be roughly estimated to contribute about 
20 per cent of total production.^ 
When we are concerned with the expansion of irrigated area in order 
to increase agricultural productivity, the same can be achieved by increasing 
the yield of the crop on the lands that have already received irrigation. 
However, an additional increase in irrigation efficiency can make it possible 
to get double or triple crop yields in many irrigated areas. Therefore, it is 
advocated that the assured and controlled water supplies are the essential 
5. Cantor, L.M., ^  World of Irrigation, Edinburgh, 1967, pp. 10-21. 
6. F.A.O., Smaller Farmlands Can Yield More, Rome, 1979, p. 19. 
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requirements for the achieving of full potentials of High-Yielding Varieties 
(HYV) of seeds of cereal crops. It is estimated that more than five tor^s of 
water is needed to grow one kg of rice. rf^ -- ^^^ , . . , , . ^^^ , 
The intensity of irrigation is controlled by the factors such as 
sources of irrigation, quantity and quality of water supply, densit>' of a 
network of water channels, type of crops grown etc. Crop intensity remain^ 
low in areas where irrigation intensity is restricted. In an agricultural region, 
other things being equal, the intensity of irrigation will increase or decrease 
with the incidence of rainfall. Low and erratic rainfall limits crop 
production, irrigation, therefore, becomes imperative for sustained and 
successful cultivation of crops. Lack of irrigation acts as a drag on the 
farmer's incentive. The farmer hesitates in^^t^the purchase of costly inputs 
like improved seeds, chemical fertilizers, insecticides and pesticides etc. 
A proper provision of irrigation also provides an incentive to the 
farmers for the amount and interval of fertilizers application with the use of 
high-yielding varieties of seeds. The efficiency of fertilizer rests upon most 
prominently on irrigation and similarly improved seeds show a good 
performance when provided timely water. The farmers having adequate and 
assured irrigation facilities have a better choice to adopt improved 
agricultural practices. 
Irrigated farming provides more work and income to farmers and it 
generates employment for many others in rural areas like trades, crafts and 
7. The Hindu, Survey of Indian Agriculture, 2002, p. 31. 
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Table 4.2 
Blockwise Distribution of Irrigated Area by Various Sources in 
Rohilkhand Region - 1994-95 to 1998-99 
Name of the 
Development 
Block 
1 
Najibabad 
Kiratpur 
#MidpurDeomal 
Haldor 
Kotwali 
Afzalgarh 
Nahtaur 
Dhampur 
Seohara 
Jalilpur 
Noorpur 
Thakurdwara 
Dilari 
Amroha 
Chajlat 
Joya 
Dhanaura 
Gajraula 
Hasanpur 
Gangeshwari 
Asmoli 
Sambhal 
Panwasa 
BhagatpurTanda 
Moradabad 
Mundapandey 
Percentage of Gross 
Irrigated Area to 
Gross Cropped Area 
5 
61.38 
84.51 
74.98 
83.63 
59.13 
75.33 
94.95 
74.41 
92.82 
82.07 
89.67 
92.43 
55.72 
91.73 
89.72 
70.44 
83.61 
81.47 
85.97 
99.73 
90.92 
63.22 
64.76 
95.35 
97.86 
97.18 
Percentage of 
Tube-wells 
Irrigated Area to 
Net Irrigated 
Area 
6 
66.36 
78.01 
68.97 
85.18 
49.35 
40.08 
57.63 
54.38 
56.93 
83.59 
76.48 
57.16 
79.42 
94.62 
55.62 
98.79 
99.19 
97.94 
99.85 
98.46 
96.06 
96.64 
99.80 
89.20 
92.79 
99.12 
Percentage of 
Canal and 
Other Sources* 
Irrigated Area 
to Net Irrigated 
Area 
7 
33.64 
21.99 
31.03 
14.82 
50.65 
59.92 
42.37 
45.62 
43.07 
16.41 
23.52 
42.84 
20.58 
5.38 
44.38 
1.21 
0.81 
2.06 
0.15 
1.54 
3.94 
3.36 
0.20 
10.80 
7.21 
0.88 
(Contd.) 
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1 
Dingarpur 
BaniyaKhera 
Bilari 
Bahjoi 
Suar 
Bilaspur 
Saidnagar 
Chamraon 
Shahabad 
Milak 
Rajpura 
Gunnaur 
Junabai 
Asafpur 
Islamnagar 
Bisauli 
Wazirganj 
Dhagavan 
Sahaswan 
Ambiapur 
Salarpur 
Jagat 
Ujhani 
Qadarchowk 
Samrer 
Dataganj 
Mion 
Usawa 
Baheri 
Shergarh 
Dumkhoda 
Mirganj 
Fatehganj 
Bhojipura 
Table 4.2 
5 
71.00 
63.56 
76.40 
82.15 
94.97 
91.11 
90.47 
91.12 
82.22 
92.16 
67.23 
65.87 
65.17 
71.25 
70.72 
79.82 
69.09 
64.34 
61.52 
65.03 
63.71 
71.04 
65.01 
70.58 
61.08 
64.80 
70.07 
75.70 
81.36 
86.62 
85.64 
84.37 
79.23 
82.91 
(Contd.) 
6 
99.57 
95.46 ^ 
91.80 
85.09 
96.73 
82.91 
91.71 
91.83 
99.85 
87.70 
7.80 
15.60 
10.60 
92.70 
94.20 
95.20 
95.30 
99.50 
99.50 
99.30 
94.30 
94.40 
97.90 
99.30 
99.40 
99.30 
99.30 
99.30 
60.42 
83.17 
62.18 
99.68 
87.45 
72.31 
7 
0.43 
4.54 
8.20 
14.91 
3.27 
17.09 
8.29 
8.17 
0.15 
12.30 
92.20 
84.40 
89.40 
7.30 
5.80 
4.80 
4.70 
0.50 
0.50 
0.70 
5.70 
5.60 
2.10 
0.70 
0.60 
0.70 
0.70 
0.70 
39.58 
16.83 
37.82 
0.32 
12.55 
27.69 
(Contd.) 
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1 
Kyara 
Ramnagar 
Majhgawa 
Alampur-
Jafarabad 
BithriChainpur 
Nawabganj 
Bhadpura 
Bhuta 
Faridpur 
Amaryia 
Marori 
LalauriKhera 
Barkhera 
Bilsanda 
Bisalpur 
Puranpur 
Banda 
Khutar 
Powayan 
Sindhauli 
Katra 
Jaitipur 
Tilhar 
Nighoi 
Kanth 
Dadrol 
BhawalKhera 
Kalan 
Mirzapur 
Jalalabad 
Table 4.2 (Contd.) 
5 
95.63 
70.73 
85.86 
83.52 
84.40 
87.94 
84.23 
98.25 
74.36 
92.07 
92.38 
89.41 
92.64 
93.93 
89.27 
90.83 
92.30 
96.97 
93.49 
98.26 
65.26 
73.34 
66.80 
77.40 
77.71 
87.16 
86.19 
87.74 
80.30 
80.91 
6 
91.97 
96.92 
89.94 
90.41 
65.13 
64.20 
65.39 
14.20 
6.81 
67.70 
61.40 
43.30 
69.80 
64.50 
75.70 
88.40 
87.80 
96.70 
83.20 
81.40 
45.90 
36.20 
72.10 
21.00 
90.60 
87.10 
90.60 
92.30 
99.70 
89.70 
7 
8.03 
3.08 
10.06 
9.59 
34.87 
35.80 
34.61 
85.80 
93.19 
32.30 
38.60 
56.70 
30.20 
35.50 
24.30 
11.60 
12.20 
3.30 
16.80 
18.60 
54.10 
63.80 
27.90 
79.00 
9.40 
12.90 
9.40 
7.70 
0.30 
10.30 
Source: Statistical Bulletin of Districts, Bijnore, Moradabad, Rampur, 
Budaun, Bareilly, Shahjahanpur and Pilibhit -1994-95 to 1998-99. 
* Other sources include (ponds, tanks and other wells) 
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agro-industries. Irrigation, infact act as a lynch pin in the entire effort 
directed toward rural development.* 
The rainfall regime in Rohilkhand region is characterized by 
uncertainity and irregularity, and if occurs, it is inadequate during the period 
of crop growth and the incidences of occurrence do not follow the crop 
needs and requirements. Under these circumstances, therefore, irrigation 
becomes imperative for sustaining growth of crops. 
Irrigation needs can be meti(|a! by two different sources. Firstly, 
irrigating the land by taping sub-soil water with the construction of tube-
well wells and pumpsets and secondly, by distributing the surface water 
through canal, tanks, ponds and some other sources. 
In Rohilkhand region some of the important sources of irrigation 
are: canals, tube-wells and other sources (ponds, tanks and other wells). The 
respective share of each source in each of 90 development blocks of 
Rohilkhand region is shown in Table 4,2. 
(i) Gross Irrigated Area 
The intensity of irrigation on the basis of percentage share of gross 
irrigated area to the gross cropped area can be examined from Fig. 16. All of 
the 90 development blocks have been categorized into five different groups. 
The blocks having above 89.35 per cent of gross irrigated area fall 
into very high irrigated area. It may be seen from Fig. 16 that the area under 
8. Dhawan, B.D., Irrigation in India's Agricultural Development, New Delhi, p. 14 
&16. 
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ROHILKHAND REGION 
Percentage of Gross Irrigated Area to Gross Cropped Area 
1994-95 to 1998-99 
km* 
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very high irrigation intensity lies in eastern and northeastern parts of the 
region. The blocks lying in eastern part are namely, Amaryia, Marori, 
Barkhera, Lalaurikhera, Bilsanda, Puranpur Banda, Khutar, Powayan, 
Sindhauli, Chajlat, Kyara and Bhuta. An another set of blocks with very 
high intensity lie in northern and northeastern part. They are namely, 
Thakurdwara, Amroha, Gangeshwari, Asmoli, BhagatpurTanda, Moradabad, 
Suar, Bilaspur, Saidnagar, Chamraon and Milak in Moradabad and Rampur 
districts of the region, except one block of Nahtaur in Bijnore district which 
lies in northern part. 
The area under high intensity of irrigation spreads over the blocks 
of Kiratpur, Haldor, Noorpur, Dhanaura, Shergarh, Dumkhoda, Mirganj, 
Majhgawa, Nawabganj, Bisalpur, Dadrol, Bhawalkhera, Kalan, Hasanpur, 
Bithrichainpur and Bhadpura. The areas marked with medium irrigation 
intensity are scattered over the region to include the blocks of Jalilpur, 
Bahjoi, Gajraula, Bisauli, Mirzapur, Jalalabad, AlampurJafarabad, 
Bhojipura, Fatehganj, Baheri and Shahbad. 
The blocks having the irrigation intensity in between 71.99 and 
77.78 per cent are grouped into as having low intensity in the region are 
namely, MdpurDeomal, Afzalgarh, Dhampur, Bilari, Usawa, Faridpur, 
Jaitipur, Nighoi and Kanth in the region. 
It may be seen from Fig. 16 that the blocks having below 71.99 per 
cent of the gross irrigated area lies in northern and western parts of the 
region, except two blocks of Katra and Tilhar belong to Shahjahanpur 
district and form southern part of the region. 
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(iii) Tube-well irrigation 
Tube-well irrigation is of recent origin in parts of the country. This 
source of irrigation has brought a substantial change in cropping pattern in 
many parts of the country. 
Tube-well irrigation meant for the exploitation of groundwater has 
many advantages over canal irrigation, as it does not involve expenditure on 
storage and transport of water. It does not involve the loss of large areas for 
the construction of reservoirs or the disturbance caused by large irrigation 
projects in the eco-system. The use. of groundwater also aycrf^ s the loss of 
land needed to build canals and their distributaries. It is so because private 
tube-wells serve only small areas of land^and the farmer who bears the cost 
ofM^ installing the pumps can use as^mueh water as k really required for the 
crops during its growth. From the farmer's point of view groundwater 
pumping for irrigation is relatively superior to that of surface sources 
because its management is in his control. A tube-well places water at the 
command of the farmer and it can be used whenever and wherever it is 
needed. That is why, shallow tube-wells owned by the farmers are more in 
common use than the deep tube-wells installed by the government.' 
On ascertaining blockwise variations in tube-well irrigation, they 
substantially vary in different parts, as can be seen from Fig. 17. As many as 
22 blocks receiving above 96.81 per cent of irrigation by tube-wells can be 
placed as area of very high intensity of tube well irrigation. They are 
scattered over the region namely, Joya, Dhanora, Gajraula, Hasanpur, 
9. Randhawa, M.S., A History of Agriculture in India, Vol. 4, ICAR, New Delhi, 
pp. 291-92, 311, 254-55. 
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Gangeshwari, Panwasa, Sahaswan, Ambiapur, Ujhani, Qadarchowk, Samrer, 
Dataganj, Mion, Usawa, Mirganj, Ramnagar and Mirzapur. 
The blocks having high intensity of tube-well irrigation occur in 
southeastern and central parts and a few blocks in northern part of the 
region. 
The blocks placed in medium tube-well net irrigated are Kiratpur, 
Jalilpur, Dilari, Noorpur, Shergarh, Powayan, Sindhauli and Bisalpur. The 
blocks grouped with low intensity of tube-well irrigated area spread over the 
region are namely, Najibabad, MdpurDeomal, Bhojipura, BithriChainpur, 
Nawabganj, Bhadpura, Amaryia, Marori, Barkhera, Bilsanda, and Tilhar. 
The blocks which receive below 60.57 per cent area of irrigation 
from tube-wells are placed under very low intensity of tube-wells irrigation 
spread over the blocks of namely, Kotwali, Afzalgarh, Nahtaur, Dhampur, 
Seohara, Thakurdwara, Chajlat, Rajpura, Gunnaur, Junabai, Baheri, 
Dumkhoda, Bhuta, Faridpur, Lalaurikhera, Katra, Jaitipur and Nighoi. 
(iv) Irrigation by Canal and Other Sources 
Where the provision of irrigation by tube-wells is not possible, 
water is provided by canal and other sources (ponds, tanks and the other 
wells) of irrigation. 
The blocks receiving irrigation from canal and other sources above 
39.42 per cent are placed in the very high intensity of irrigation by canal and 
other sources. It may seen from Fig. 18 that very high intensity of irrigation 
by canal and other sources spreads over the northern part of the region, and 
comprise the blocks of Kotwali, Afzalgarh, Nahtaur, Dhampur, Seohara, 
Thakurdwa and Chajlat of Bijnore and Moradabad districts, and Rajpura, 
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Gunnaur, Junabai blocks of Budaun district lying in the western part of the 
region. A^ Another set of blocks showing very high intensity of irrigation by 
canal and other sources are namely, Baheri, Bhuta, Faridpur, Lalaurikhera, 
Katra, Jalilpur and Nighoi of Bareilly and Shahjahanpur districts. 
The blocks having high intensity of irrigated aresKby canal and other 
sources (as shown on Fig. 18) form two contiguous regions. First small 
region lies in northern part to include the blocks of Bijnore district are 
namely, Najibabad and MdpurDeomal. A second small region is formed by 
the blocks lying in eastern part to include the blocks of Dumkhoda, 
Bhojipura, BithriChainpur, Nawabganj, Bhadpura, Amaryia, Marori, 
Barkhera, Bilsanda and Tilhar. 
The blocks grouped in between 15.26 and 27.34 per cent are 
considered as medium net irrigated area by canal and other sources are 
namely, Kiratpur, Jalilpur, Noorpur, Dilari, Bilaspur, Shergarh, Bisalpur, 
Powayan and Sindhauli. 
Thd low percentage of irrigated area by canal and other sources of 
irrigation are spread over the units of blocks of central, eastern and southern 
parts of the region. While the area with below 3.18 per cent are placed very 
low net irrigated area by canal and other sources spread over the blocks are 
namely, Joya, Dhanaura, Gajraula, Hasanpur, Gangeshwari, Panwasa, 
Mundapandey, Dingarpur, Shahbad, Dhagavan, Sahaswan, Ambiapur, 
Ujhani, Qadarchowk, Samrer, Ramnagar, Dataganj, Mion, Usawa, Mirganj, 
Khutar and Mirzapur in the region. 
C. CHEMICAL FERTILIZERS 
Fertilizers are an important input to crop production and one of the 
chief requirements of high-yielding varieties of seeds. The importance of 
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fertilizers has been well appreciated by cultivators. The provision of'' 
availability of fertilizers at reasonable cost, and at appropriate time is an 
essential prerequisite for the growth of the crops.'" 
The scope for increasing production by bringing more land under 
cultivation, particularly in India is extremely limited and the hope for future 
increases in crop production lies in increasing the productivity per unit area. 
A series of trial conducted by Food and Agricultural Organisation of the 
United Nation in 14 different countries of the world have established beyond 
any doubt that substantial increases in the yield of crop can be obtained by 
the use of chemical fertilizers, even if, no other technological factor is 
changed. 
Productivity of land decreases with 4iip continued cultivation. 
Rainwater removes the soil nutrients, leading to a decrease in the fertility of 
soil. In order to preserve and maintain the productivity and fertility of land, 
the application of chemical fertilizers becomes necessary. In view of their 
overwhelming impact on crop production, it was therefore, considered to 
evaluate the fertilizer consumption levels (NPK kg/ha.) on gross cropped 
area in each of 90 development blocks of Rohilkhand region. 
Although there are variations in the levels of fertilizer consumption 
in different blocks of the region, yet' some of them show satisfactory levels. 
Table 4.3 shows the levels of fertilizer consumption in each of 90 blocks 
during 1994-95 to 1998-99 on which Fig. 19 is based. 
It can be seen from Fig. 19 that very high rate^ of fertilizers 
consumption above 178.65 kg/ha. ^ found in the blocks of namely. 
10. Champa, M., Agricultural Development and the Role of Fertilizers, Indian 
Journal of Regional Sciences, Vol. 9, No. 1 & 2, 1976, p. 151. 
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Table 4.3 
Blockwise Distribution and Consumption of Chemical Fertilizer in 
Rohilkhand Region - 1994-95 to 1998-99 
Name of the Development 
Block 
1 
Najibabad 
Kiratpur 
M'dpurDeomal 
Haider 
Kotwali 
Afzalgarh 
Nahtaur 
Dhampur 
Seohara 
Jalilpur 
Noorpur 
Thakurdwara 
Dilari 
Amroha 
Chajlat 
Joya 
Dhanaura 
Gajraula 
Hasanpur 
Gangeshwari 
Asmoli 
Sambhal 
Panwasa 
BhagatpurTanda 
Moradabad 
Mundapandey 
Dingarpur 
BaniyaKhera 
Bilari 
Consumption of Chemical 
fertilizers (NPK) on Gross 
Cropped Area (in kg/ha.) 
2 
207.90 
242.50 
177.00 
179.20 
173.50 
172.40 
259.20 
203.40 
243.10 
158.40 
190.70 
151.50 
139.90 
139.00 
157.80 
151.40 
140.70 
175.30 
130.20 
132.90 
145.40 
183.70 
116.80 
198.80 
212.00 
166.80 
148.80 
141.90 
175.40 
_ (Contd.) 
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Table 4.3 (Contd.) 
I 
Bahjoi 
Suar 
Bilaspur 
Saidnagar 
Chamraon 
Shahabad 
Milak 
Rajpura 
Gunnaur 
Junabai 
Asafpur 
Islamnagar 
Bisauli 
Wazirganj 
Dhagavan 
Sahaswan 
Ambiapur 
Salarpur 
Jagat 
Ujhani 
Qadarchowk 
Samrer 
Dataganj 
Mion 
Usawa 
Baheri 
Shergarh 
Dumkhoda 
Mirganj 
Fatehganj 
Bhojipura 
Kyara 
Ramnagar 
Majhgawa 
2 
147.60 
127.10 
148.40 
141.90 
164.50 
123.30 
120.30 
82.70 
104.90 
87.90 
104.20 
104.40 
157.90 
124.30 
101.00 
64.40 
72.20 
101.90 
79.30 
121.20 
100.60 
108.50 
112.50 
120.00 
89.30 
167.10 
123.30 
184.80 
227.90 
152.70 
161.00 
326.00 
140.00 
130.30 
(Contd.) 
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Table 4.3 (Contd.) 
1 
Alampur- Jafarabad 
BithriChainpur 
Nawabganj 
Bhadpura 
Bhuta 
Faridpur 
Amaryia 
Marori 
LalauriKhera 
Barkhera 
Bilsanda 
Bisalpur 
Puranpur 
Banda 
Khutar 
Powayan 
Sindhauli 
Katra 
Jaitipur 
Tilhar 
Nighoi 
Kanth 
Dadrol 
BhawalKhera 
Kalan 
Mirzapur 
Jalalabad 
2 
139.10 
124.30 
112.90 
172.90 
123.90 
132.30 
160.40 
168.10 
184.50 
169.80 
164.30 
185.90 
144.50 
129.60 
167.10 
152.10 
111.60 
122.60 
50.70 
90.10 
101.30 
90.90 
119.30 
182.40 
57.80 
64.90 
114.70 
Source : Statistical Bulletin of Districts, Bijnore, Moradabad, 
Rampur, Budaun, Bareilly, Shahjahanpur and 
Pilibhit - 1994-95 to 1998-99. 
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Najibabad, Kiratpur, Haldor, Nahtaur, Dhampur, Seohara, Noorpur, 
Sambhal, BhagatpurTanda, Moradabad, Dumkhoda, Mirganj, Kyara, 
Lalaurikhera, Bhawalkhera and Bisalpur. 
The blocks having high rate of fertilizers consumption ranging in 
between 155.67 and 178.65 kg/ha. is confined to the blocks of namely, 
MdpurDeomal, Kotwali, Afzalgarh, Jalilpur, Chajlat, Bilari, Chamraon, 
Bisauli, Bhojipura, Bhadpura, Amaryia, Marori, Barkhera, Bilsanda, Khutar, 
Gajraula, Mandapandey and Baheri. 
The blocks showing a medium rate of fertilizers use spread over 17 
blocks of the region, and are scattered over northern and eastern parts of the 
region. They are, namely, Thakurdwara, Dilari, Amroha, Joya, Dhanaura, 
Gangeshwari, Asmoli, Dingarpur, BaniyaKhera, Bahjoi, Bilaspur, 
Saidnagar, Ramnagar, AlampurJafarabad, Puranpur, Powayan and 
Fatehganj. 
The blocks showing low rate fertilizer consumption are scattered 
over the entire region. At least there are 21 development blocks which show 
low rate of fertilizer consumption which varies from 109.71 to 132.69 kg/ha. 
Some of the remaining blocks lying in southwestern belt of the region show 
a rate of fertilizer consumption to the extent of below 109.71 kg/ha. that rate 
of consumption is confined to the blocks of namely, Rajpura, Gunnaur, 
Junabai, Asafpur, Islamnagar, Dhagavan, Sahaswan, Ambiapur, Salarpur, 
Jagat, Qadarchowk, Samrer, Usawa, Jaitipur, Tilhar, Nighoi, Kanth, Kalan 
and Mirzapur of Budaun and Shahjahanpur districts. 
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D. LITERACY 
Literacy as an indicator has been selected to measure agricultural 
development. New ideas and techniques relating to cultivation are easily 
adopted by educated farmers. 
In view of importance of literacy among farmers, the author has 
tried to examine the extent of literacy among the people in Rohilkhand 
region on the basis of blockwise data. The percentages of literate persons 
computed from the total population are given in the Table 4.4. 
The blockwise distribution of literate persons (as shown in Fig. 20) 
in the region can be marked out as areas of very high, high, medium, low 
and very low. 
It can be seen from Fig. 20 that a very high concentration literacy of 
above 31.15 per cent of persons lies in northern part of the region and in a 
few blocks lying in eastern part. The blocks forming the northern part are 
namely, Najibabad, Kiratpur, MdpurDeomal, Haldor, Kotwali, Afzalgarh, 
Nahtaur, Dhampur, Seohara, Jalilpur, Noorpur, Thakurdwara, Amroha, 
Chajlat, Joya and Dhanaura of the Bijnore and Moradabad district. In 
eastern part of the region is represented by the blocks of namely, Barkhera, 
Bisalpur, Powayan and Amaryia. 
High concentration of literate persons is found over the blocks of 
namely, Ujhani, Bithrichainpur, Bhadpura, Lalaurikhera, Banda, Tilhar, 
Kanth, Bhawalkhera, Dilari, Bilaspur, Khutar, Bilsanda and Gajraula. 
The medium concentration of literacy from 24.15 to 27.65 per cent 
is scattered over the blocks of namely, Asafpur, Bisauli, Wazirganj, Jagat, 
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Table 4.4 
Blockwise Distribution of Literate Person in Rohilkhand 
Region - 1991 
Name of the Development 
Block 
1 
Najibabad 
Kiratpur 
MdpurDeomal 
Haldor 
Kotwali 
Afzalgarh 
Nahtaur 
Dhampur 
Seohara 
Jalilpur 
Noorpur 
Thakurdwara 
Dilari 
Amroha 
Chajlat 
Joya 
Dhanaura 
Gajraula 
Hasanpur 
Gangeshwari 
Asmoli 
Sambhal 
Panwasa 
BhagatpurTanda 
Moradabad 
Mundapandey 
Dingarpur 
BaniyaKhera 
Bilari 
Bahjoi 
Percentage of Literate Person 
to Total Population 
2 
35.40 
36.60 
38.80 
37.80 
33.10 
40.40 
40.70 
46.20 
42.90 
33.20 
42.40 
38.60 
26.70 
34.10 
33.90 
33.70 
31.30 
30.30 
24.10 
16.60 
22.90 
22.40 
15.60 
20.50 
21.80 
16.60 
17.10 
18.60 
20.80 
20.70 
(Contd.) 
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Table 4.4 
1 
Suar 
Bilaspur 
Saidnagar 
Chamraon 
Shahabad 
Milak 
Rajpura 
Gunnaur 
Junabai 
Asafpur 
Islamnagar 
Bisauli 
Wazirganj 
Dhagavan 
Sahaswan 
Ambiapur 
Salarpur 
Jagat 
Ujhani 
Qadarchowk 
Samrer 
Dataganj 
Mion 
Usawa 
Baheri 
Shergarh 
Dumkhoda 
Mirganj 
Fatehganj 
Bhojipura 
Kyara 
Ramnagar 
Majhgawa 
Alampur- Jafarabad 
(Contd.) 
2 
18.80 
26.70 
13.10 
14.60 
17.60 
22.60 
12.40 
14.80 
14.80 
25.70 
23.20 
25.40 
25.00 
11.40 
15.00 
22.80 
23.50 
25.50 
27.80 
18.53 
20.80 
22.00 
25.60 
18.70 
25.40 
19.70 
25.30 
23.50 
23.10 
25.00 
25.60 
21.90 
21.40 
27.10 
(Contd) 
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Table 4.4 (Contd.) 
1 
BithriChainpur 
Nawabganj 
Bhadpura 
Bhuta 
Faridpur 
Amaryia 
Marori 
LalauriKhera 
Barkhera 
Bilsanda 
Bisalpur 
Puranpur 
Banda 
Khutar 
Powayan 
Sindhauli 
Katra 
Jaitipur 
Tilhar 
Nighoi 
Kanth 
Dadrol 
BhawalKhera 
Kalan 
Mirzapur 
Jalalabad 
2 
27.70 
25.80 
30.10 
25.30 
23.80 
24.20 
24.70 
29.30 
31.80 
30.50 
35.60 
24.90 
29.70 
30.50 
31.90 
25.00 
32.30 
23.90 
28.30 
25.70 
29.60 
21.90 
27.70 
22.40 
25.50 
25.60 
Source : Statistical Bulletin of Districts, Bijnore, Moradabad, 
Rampur, Budaun, Bareilly, Shahjahanpur and Pilibhit -
1991. 
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ROHILKHAND REGION 
Percentage of Literate Persons to total Population 
1991 
JOIIa 
Fig . 20 
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Mion, Baheri, Dumkhoda, Mirganj, Bhojipura, AlampurJafarabad, 
Nawabganj, Bhuta, Marori, Puranpur, Sindhauli, Nighoi, Mirzapur, 
Jalalabad and Kyara. 
It is seen from the Fig. 20 that a low literacy is found in the blocks 
of namely, Hasanpur, Asmoli, Sambhal, Moradabad, Milak, Ambiapur, 
Salarpur, Samrer, Dataganj, Fatehganj, Ramnagar, Majhgawa, Faridpur, 
Jaitipur, Dadrol, Kalan, Bilari, Bahjoi, BhagatpurTanda, and Islamnagar. 
The remaining other blocks which show very low literacy below 
20.65 per cent are namely, Gangeshwari, Panwasa, Mundapanday, 
Dingarpur, BaniaKhera, Suar, Saidnagar, Chamraon, Shahabad, Rajpura, 
Gunnaur, Junabai, Dhagavan, Sahaswan, Qadarchowk, Usawa and Shergarh. 
Chapter 5 
INPUT A N D OUTPUT RELATIONSHIP 
IN THE C R O P PRODUCTIVITY 
REGIONS A N D THE LEVELS OF 
AGRICULTURAL DEVELOPMENT IN 
ROHILKHAND REGION 
159 
An analysis of the output and input relationship in crop production 
was attempted with the help of the statistical techniques in order to establish 
a relationship amongst a number of factors may cause spatial variation in 
agricultural development. For this purpose the following variables have been 
selected from a set of technological factors governing the crop production 
which are listed in Table 5.1. The values of all the variables, during 1994-95 
to 1998-99, are listed in Appendix C, which are analysed for each of 90 
development blocks of Rohilkhand region. Tfe Yang's Crop Yield Index for 
each block was used for the analysis which relates to the period 1994-95 to 
1998-99, measured from average of the five successive years data. 
A. THE CORRELATION MATRIX 
The inter-correlation amongst 14 variables for all the 90 
development blocks of Rohilkhand region, was exercised by adopting the 
Correlation Matrix. The purpose of correlation matrix is to interpret 
rationally the relationship between one dependent (output) and some of the 
independent variables (input). Table 5.2 shows the correlation coefficient 
between 1 dependent and all the 13 independent variables. It is seen from 
Table 5.2 that the dependent variable productivity (Xi) shows a positive 
correlated with gross irrigated area (0.380), net irrigated area (0.278), tube-
well irrigated area (0.079), fertilizers (0.276), plough (wooden and iron 
(0.094), threshing machines (0.343), germ killers and sprayers (0.162), 
tractors (0.130) and literacy (0.297). A negative correlation has been 
observed between productivity (Xi) and canal and other sources of irrigation 
(X5), harrows and cultivators (Xg), sowing machines (Xn) and agricultural 
workers (X13). 
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Table 5.1 
Variable Selected for the Assessment of Agricultural Development in 
Rohilkhand Region 
Variable Variable Explained 
Xi Crop Productivity based on Yang's Crop Yield Index 
X2 Percentage of gross irrigated area to gross cropped area 
X3 Percentage of net irrigated area to the net cultivated area 
X4 Percentage of tube-wells irrigated area to net irrigated area 
X5 _ Percentage of irrigated area through canal and other sources 
of irrigation to net irrigated area 
Xfi Consumption of chemical fertilizers (NPK) kg/ha on gross 
cropped area 
X7 Number of ploughs (wooden and iron) per 10,000 hectares 
of total cropped area 
Xg _ Number of improved harrows and cultivators per 10,000 
hectares of total cropped area 
X9 Number of threshing machines per 10,000 hectares of total 
cropped area 
Xio Number of germ killers and sprayers per 10,000 hectares of 
total cropped area 
Xii - Number of sowing machines per 10,000 hectares of total 
cropped area 
X12 Number of tractors per 10,000 hectares of total cropped 
area 
Xi3 ^ Percentage of agriculture workers to the total workers 
Xi4 Percentage of literate persons to the total population 
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This suggests that the variables X5, Xg, Xn and Xi3 do not play any 
significant role in increasing or decreasing crop productivity. The variable 
gross irrigated area (X2) plays an important role in maintaining the crop 
productivity. Gross irrigated area has a positive correlation with the 
variables, X3, X4, X6, X7, Xg, X9, Xio, X12 and X14, whereas negative 
correlation was observed between the variables X2 and X5, Xn and X13. 
Net irrigated area (X3) was positively correlated with the index of 
productivity (Xi), and the correlation between X3 and Xi was computed to 
be 0.278. The net irrigated area (X3) has a positive correlation with Xi, 
XsjXg, X]o, Xji and X13. The remaining variables show a negative 
correlation with net irrigated area. 
Tube-well irrigation (X4) constitutes one of the major sources of • 
irrigation. There was a positive correlation with productivity with a 
correlation coefficient value of 0.079. The share of tube-well irrigation (X4) 
was positively correlated with the variables X2, Xg, X9, Xn, X12 and X15. 
The irrigation by canal and other sources (X5) show «s-negatively correlated 
with productivity index and partial correlation of variable (X5) was positive 
with variables X3, Xg, X7, Xio and X14. It is found, that the input variable of 
fertilizers (Xg) is positively correlated with productivity index and a 
coefficient of 0.276 was obtained. Consumption of fertilizers also has a 
positive correlation with the variables of X2, X5, X7, X12 and Xu. It is found, 
that the number of ploughs (wooden and iron) X7 is positively correlated 
with productivity index and a correlation coefficient of 0.094 was obtained. 
The variable (X7) has a positive correlation with the variables of X2, X5, X .^ 
Xg, Xn, Xi4 and X7 is highly positive correlated with the variable X9 witii 
the coefficient value of 0.529. 
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The use of harrows and cultivators (Xg) was negatively correlated 
with productivity index (Xi) and correlation coefficient between the 
variables of Xg and Xi has been in the negative order to the tune of-0.134. 
Considering the partial correlation, it is positively correlated with the 
variables X2, X3, X4, X7, X9, Xjo, Xn and X13. 
The use of threshing machines (X9) was positively correlated with 
variable productivity index (Xi). The correlation coefficient between the 
variables X9 and Xi was 0.343. The partial correlation of threshing machines 
was positive with the variables of X2, X4, X7, Xg, Xio, Xn, X13 and X14. 
The correlation coefficient between the variables of germs killer and 
sprayers (Xio) and productivity index (Xi) was 0.162, which shows a 
positive correlation between these two variables. The variable Xio was 
positively correlated with the variables of X2, X3, X5, Xg, X9, Xn, X12 and 
X13. 
The correlation coefficient between the variables sowing machines 
(Xn) and productivity index was -0.254, which shows a negative correlation 
between the two variables. It was also positively correlated with the 
variables of X3, X4, X7, Xg, X9, Xio and X13. The variable (X12) indicating 
the use of tractors (X12) was positively correlated with variable (Xi). The 
correlation coefficient between the variables X12 and Xi shows the value of 
0.130. A positive correlation was observed with variables of X2, X4, Xe, Xio 
and X14. The remaining variables show a negative correlation with the use of 
tractors X12. 
It was observed that the variable agricultural workers (Xn) was 
negatively correlated with productivity index with a correlation coefficient 
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value of -0.329. The participation of agriculture workers (X13) was 
positively correlated with the variables of X3, X4, Xg, X9, Xio and Xn-
The variable relating to the percentage of literate persons (X14) was 
positively correlated with productivity index (Xi). The correlation 
coefficient between the variables of X14 and Xi was computed as 0.297. The 
values of correlation with literacy were also positive with variables X2, X5, 
X6, X7, Xg and X12. The remaining set of variables show a negative 
correlation with variable X14. 
B. FACTOR ANALYSIS 
In order to establish a cause and effect type of relationship between 
output variable (productivity) and input factors, it was essential to identify 
the relevant factors with the help of factor analysis. The factor analysis is 
considered to be a suitable technique in assessing impact of various factors 
in agricultural development in the region concerned. This analysis avoids a 
certain number of problems inherent in the conventional statistical 
techniques, and further reduces the computational efforts involved in trail of 
different combinations for identifying the most significant relationship 
amongst a number of feasible combinations. Factor analysis deals directly 
with the correlative dependents by arranging variables into independent 
linear combinations and permit any indicators to be treated as a dependent 
variable of a small set of common components. This procedure encourages 
an expansion of the variable set. 
In the present work the relevant factors and their group 
combinations having significant reliability were identified through factor 
analysis. It is argued, that in cross-regional comparisons, it is desirable to 
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identify the variables on the basis of their past adherence to certain norms 
which have an influence on the dependent variable in group. 
By performing factor analysis, it is possible to find out a sets of 
complementary and thus collinear inputs or a 'package' of inputs and a 
wider range of variables of relevance for production function may be 
included. Here, in this study it may be hypothesized, that a set of 13 
variables that have been considered, which may influence the productivity 
function, treating productivity function as dependent on 13 independent 
(input) variables. Factors analysis was undertaken in respect of each 
productivity region identified on the basis of Yang's Crop Yield Index for 
the period of 1994-95 to 1998-99 as well as the whole of Rohilkhand region 
(Fig. 12). The data were analysed through a SPSS package programme on 
computer ALPHA System. 
The factor analysis was performed for the entire Rohilkhand region 
taking into consideration the 90 development blocks. Table 5.3 indicates that 
81.53 per cent of the total variance is explained by six factors. The first 
factor Fi which explained 24.04 per cent of total variance is strongly loaded 
on and show high positive coefficient loading in fertilizer consumption, 
variable X^ (0.71), number of tractors, variable X12 (0.63), and percentage of 
literacy variable X14 (0.72). The second factor F2 accounted for 14.87 per 
cent of total variance and indicates only a positive loading for the variable 
X4, irrigation by tube-wells (0.98). The third factor F3 with a variance of 
14.28 per cent indicates a positive loading for the variables number of 
plough, X7 (0.92), and number of threshing machines X9 (0.72). The factor 
F4 accounts for 11.65 per cent total variance and is strongly loaded on 
167 
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number of harrows and cultivators, Xg (0.69), number of germ killers and 
sprayers, X9 (0.90), and sowing machines, Xn (0.67). The fifth factor F5 has 
not yielded any significant interpretation in the analysis. The sixth factor F6 
accounts for 8.02 per cent of the total variance and indicates only one 
positive loading for the agricultural productivity on the variable Xi (0.70). 
Further, the non-occurrence of other variables in the analysis 
necessitates to analysis the variables in separate productivity regions in 
order to study the interaction of the remaining variables. The rationale to 
analyse the cause and effect of variables in separate productivity regions lies 
with the fact that different regions have different 'package of variables' 
which may have direct impact on the levels of agricultural development. 
The rotated factor matrix of very high and high productivity regions 
has yielded five factors which explain 86.88 per cent of variance as shown 
in Table 5.4. The first factor Fi explains 35.61 per cent of the total variance 
and consists high positive loading for the variables number of harrows and 
cultivators, Xg (0.78), number of germ killers and sprayers, Xio (0.86), 
number of sowing machines Xn (0.73). The second factor F2 explains 19.36 
per cent of the total variance. There is only one variable which shows a high 
positive loading i.e. the productivity index, Xi (0.53). The third factor F3 
explained 14.04 per cent of the total variance. There are two variables which 
are positively loaded : percentage of gross irrigated area, X2 (0.83) and net 
irrigated area X3 (0.91). The fourth factor F4 explained 9.80 per cent of total 
variance. There only one variable, percentage of tube-well irrigation, X4 
(0.92) which has a high positive loading. The fifth factor F5 explained 8.06 
per cent of variance. The three variables with positive loadings use of 
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fertilizers, Xg (0.84), number of tractors, X12 (0.71) and percentage of 
literate persons Xu (0.59). 
The rotated factor matrix for the medium productivity regions 
records five factor loading, as given in Table 5.5. The first factor Fi 
accounts 26.22 per cent of variance from the total variable set, which 
comprises a positive loading for the number of plough^ X7 (0.52), number of 
improved harrows and cultivators, Xg (0.92), number of threshing machines, 
X9 (0.84), and number of germ killers and sprayers, Xio (0.77). The second 
factor F2 explains 15.85 per cent of total variance which comprise two 
variables of high positive loading, gross irrigated area, X2 (0.57), percentage 
of literate person, X14 (0.74). The third factor F3 explains 14.72 per cent of 
total variance and includes a single variable of percentage of tube-well 
irrigation, X4, with positive loading of 0.93. The fourth factor F4 accounts 
for 12.24 per cent of the total variance with a positive loading of 0.83 on the 
variable number of tractors, X^. The fifth factor F5 explains a total variance 
of 9.12 per cent. This indicates a positive loading on the variable net 
irrigated area, X3 (0.79) and number of sowing machines, Xn (0.85). 
There are four factors which explain 74.88 per cent of variance 
computed for low and very low productivity regions as shown in Table 5.6. 
The first factor Fi accounts for 25.91 per cent of total variance and 
incorporates 3 variables with a high loading of more than 0.50. Among them 
are enumerated the gross irrigated area, X2 (0.90), use of fertilizers, Xe 
(0.78), and percentage of literate persons, XH (0.56). The second factor F2 
explains 22.22 per cent of total variance and includes only one variable with 
a positive value of 0.94 percentage of canal and other sources of irrigation. 
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(Xs). The third factor F3 does not yield any significant interpretation in the 
analysis. However, fourth factor F4 explains a significant loading of 0.79 for 
the percentage of net irrigated area (X3). 
C. LEVELS OF AGRICULTURAL DEVELOPMENT IN 
ROHILKHAND REGION - BASED ON COMPOSITE INDEX 
An attempt has further been made to find out the relationship 
between regional disparities and the levels of agricultural development in 
Rohilkhand during 1994-95 to 1998-99. For this purpose, a set of 14 
variables in 90 development blocks were considered which are given in 
Appendix C. 
As all of the indicators considered to ascertain the development are 
not equally important, therefore, different weights can be assigned to 
different indicators by taking into consideration the per cent proportional 
standardized mean. The weight to be assigned to an indicator is calculated 
by computing the X/CT for each indicator. Where, X is the mean of the series 
of one particular indicator and a is the Standard Deviation for the same 
series. The equation used for the computation of composite index may be 
expressed as : 
XiW,+X2W2 + X3W3 X„W„ 
C.I. = 
W , + W2 + W3 W„ 
Where, C.I. = Composite Index 
Xi,X2,X3 Xn = The value of the variable considered 
W, = X / a 
173 
Table 5.7 
Blockwise Levels of Agricultural Development in Rohilkhand Region 
1994-95 to 1998-99 
Rank 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
Name of the Development Block 
Kyara 
Khutar 
Mirzapur 
Chamraon 
Nahtaur 
Dadrol 
Kalan 
Seohara 
BhawalKhera 
Kiratpur 
Bhadpura 
Usawa 
Jalalabad 
Kanth 
Sindhauli 
Noorpur 
Saidnagar 
Barkhera 
Bisauli 
Ujhani 
Rajpura 
Bilari 
Composite Index 
416.02 
413.34 
407.39 
391.34 
376.56 
375.38 
373.55 
370.31 
370.23 
366.07 
362.32 
358.48 
354.43 
352.02 
349.88 
340.71 
329.36 
327.65 
325.56 
322.31 
322.09 
321.85 
(Contd.) 
Table 5.7 (Contd.) 
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Rank 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
Name of the Development Block 
Bisalpur 
Jalilpur 
Moradabad 
Afzalgarh 
Qadarchowk 
Katra 
Mion 
Najibabad 
Gunnaur 
Junabai 
Dhampur 
Ramnagar 
MdpurDeomal 
Fatehganj 
Asafpur 
Dhanaura 
Baheri 
Dataganj 
Lalaurikhera 
Wazirganj 
Faridpur 
Haldor 
Banda 
Composite Index 
317.99 
317.67 
316.36 
314.29 
313.04 
312.83 
310.88 
309.72 
309.62 
307.05 
303.11 
300.22 
299.67 
299.21 
299.08 
298.55 
297.74 
295.54 
287.32 
284.95 
284.42 
282.57 
282.22 
(Contd.) 
Table 5.7 (Contd.) 
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Rank 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
Name of the Development Block 
Jagat 
Islamnagar 
Powayan 
Mundapandey 
Samrer 
Mirganj 
Banyiakhera 
Shergarh 
Tilhar 
Dumkhoda 
AlampurJafarabad 
Bilsanda 
Bithrichainpur 
Amroha 
Salarpur 
Thakurdwara 
Bhojipura 
Chajlat 
Kotwali 
Nighoi 
Gangeshwari 
Bahjoi 
Gajraula 
Composite Index 
281.12 
280.90 
278.89 
272.43 
272.07 
271.81 
271.65 
268.04 
267.57 
267.44 
266.73 
265.43 
265.36 
265.08 
265.03 
259.91 
259.83 
256.80 
254.68 
254.45 
252.68 
250.41 
250.20 
(Contd.) 
Tables.? (Contd.), 
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Rank 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
11. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
Name of the Development Block 
Joya 
Shahabad 
Bhuta 
Hasanpur 
Dhagavan 
Marori 
Dilari 
Panwasa 
Sambhal 
BhagatpurTanda 
Sahaswan 
Asmoli 
Ambiapur 
Amaryia 
Suar 
Milak 
Jaitipur 
Nawabganj 
Puranpur 
Majhgawa 
Dingarpur 
Bilaspur 
Composite Index 
247.93 
246.99 
245.89 
244.98 
242.62 
242.53 
241.07 
240.14 
239.68 
235.67 
234.42 
232.38 
227.66 
226.42 
225.59 
222.57 
220.68 
220.27 
197.76 
193.00 
164.58 
140.98 
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The computed composite indices for each of 90 blocks of the 
Rohilkhand region during 1994-95 to 1998-99 are listed in Table 5.7 on 
which the Figure 21 is based. The indices computed were classified into five 
different grades : very high (above 368.28), high (314.63 - 368.28), medium 
(260.99 - 314.63), low (207.34 - 260.99), and very low (below 207.34). 
levels of agricultural development. The number of blocks forming parts in 
each category are shown in Table 5.8 
It is seen fi*om Fig. 21 that very high agricultural development (with 
an index value above 368.28) spreads over the blocks lying in southern, 
northern and central parts of the region to include 9 blocks namely, Kyara, 
Khutar, Mirzapur, Chamaon, Nahtaur, Dadrol, Kalan, Seohara and 
Bhawalkhera. 
A high level of agricultural development (with the index value 
ranging between 314.63 and 368.28) includes the blocks of namely Kiratpur, 
Bhadpura, Usawa, Jalalabad, Kanth, Sindhauli, Noorpur, Saidnagar, 
Barkhera, Bisauli, Ujhani, Rajpura, Bilari, Bisalpur, Jalilpur and Moradabad 
in the region. 
A set of 35 blocks characterized with medium level of agricultural 
development spreads over the entire region, with a major concentration 
which occurs in central and northern parts of the region. The medium level 
of agricultural development (with the index value ranging between 260.99 
and 314.63) includes the blocks of Afzalgarh, Qadarchowk, Katra, Mion, 
Gunnaur, Najibabad, Junabai, Dhampur, Ramnagar, MdpurDeomal, 
Fatehganj, Asafpur, Dhanaura, Baheri, Dataganj, Lalaurikhera, Wazirganj, 
Faridpur, Haldor, Banda, Jagat, Islamnagar, Powayan, Munda pandey, 
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Table 5.8 
Levels of Agricultural Development and the Development Block Falling 
in Each Category in Rohilkhand Region - 1994-95 to 1998-99 
Levels of 
Agricultural 
Development 
Very High 
High 
Medium 
Low 
Very low 
Composite 
Index Range 
Above 368.28 
314.63-368.28 
260.99-314.63 
207.34-260.99 
Below 207.34 
Nvmiber of 
Development 
Block 
9 
16 
35 
26 
4 
Name of the Development Block 
Kyara, Khutar, Mirzapur, 
Chamraon, Nahtaur, Dadrol, 
Kalan, Seohara, Bhawalkhera 
Kiratpur, Bhadpura, Usawa, 
Jalalabad, Kanth, Sindhauli, 
Noorpur, Saidnagar, Barkhera, 
Bisauli, Ujhani, Rajpura, Bilari, 
Bisalpur, Jalilpur, Moradabad 
Afzalgarh, Qadarchowk, 
Katra,Mion, Gimnaur, 
Najibabad, Junabai, Dhampur, 
Ramnagar, Mdpur-Deomal, 
Fatehganj, Asafpur, Dhanaura, 
Baheri, Dataganj, LalauriKhera, 
Wazirganj, Faridpur, Haldor, 
Banda, Jagat, Islamnagar, 
Powayan, Mundapandey, 
Samrer, Mirganj, BaniyaKhera, 
Shergarh, Tilhar, Dunkhada, 
AlampurJafarabad, Bilsanda, 
Bithichainpur, Amroha, Salarpur 
Thakurdwara, Bhojipur, Chajlat, 
Kotwali, Nighoi, Gangeshwari, 
Bahjoi, Gajraula, Joya, 
Shahabad, Bhuta, Hasanpur, 
Dhagavan, Morari, Dilari, 
Panwasa, Sambhal, Bhagatpur-
Tanda, Sahaswan, Asmoli, 
Ambiapur, Amaryia, Suar, 
Milak, Jaitipur, Nawabganj 
Puranpur, Mahjgawa, Dingarpur, 
Bilaspur 
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Samrer, Mirganj, Baniyakhera, Shergarh, Tilhar, Dumkhoda, Alampur-
Jafarabad, Bilsanda, Bithrichainpur, Amroha and Salarpur. 
The regions of low agricultural development are constituted by a set 
of 26 development blocks. These blocks show a low level of agricultural 
development, with the index value ranging between 207.34 and 260.99 and 
include the blocks of namely, Thakurdwara, Bhojipura, Chajlat, Kotwali, 
Nighoi, Ganeshwari, Bahjoi, Gajraula, Joya, Shahabad, Bhuta, Hasanpur, 
Dhagavan, Marori, Dilari, Panwasa, Sambhal, BhagatpurTanda, Sahaswan, 
Asmoli, Ambiapur, Amaryia, Suar, Milak, Jaitipur and Nawabganj. 
A very low level of agricultural development is attained by 4 blocks 
in the region. Two blocks of namely Puranpur and Bilaspur lies in 
northeastern parts of districts of Rampur and Pilibhit, and in two blocks of 
Dingarpur and Majhgawa lies in central part of the region with an index 
value of below and 207.34. 
The blockwise distribution of composite index reveals that the 
levels of agricultural development in the Rohilkhand region are clearly 
marked and the regional pattern confirms the earlier finding, that 25 
development blocks of the region are agriculturally developed due to better 
management of technology (as indicated by the factors) committed to 
cultivation while the impact of these factors is comparatively low in the 
remaining development blocks of the Rohilkhand region. 
CONCLUSION 
AND 
SUGGESTIONS 
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Rohilkhand region is one of the fertile areas of the state of Uttar 
Pradesh (U.P.) in India. The growing population of the region is engaged 
directly or indirectly in agriculture and as a consequence!^ there is isr demand 
more and more foodgrains and farmers are forced to pay special attention 
to^^ra^ the improvement of their agricultural output with an increased use of 
technological inputs. There has been a sizeable increase in the available food 
resources. However, the distributional pattern of all the inputs are not equal in 
all the development blocks of Rohilkhand region. 
An analysis of the technological factors shows the variations in the 
development of agriculture in the region. It may give new dimensions for 
understanding the problems, along with sustainable development of agriculture. 
The land utilization of the region shows that the culturable waste 
land in the region is 1.01 per cent of the total reporting area. Similarly the 
current fallow and other fallow lands is 4.11 per cent to the total reporting area. 
The net sown area is 78.48 per cent (2.32 million ha.) in the region. The crop 
land use pattern in the region shows that the cereals and cash crops are 
unportant crops in the region. The area under cereals is 73 per cent to the total 
cropped area and the area under cash crops was 18,86 per cent to the total 
cropped area in Rohilkhand region during 1994-95 to 1998-99. 
On the basis of Yang's Crop Yield Index, the blocks of the region 
are demarcated as very high, high, medium, low and very low productivity 
regions for the year 1994-95 to 1998-99. During this period, areas of very high 
productivity regions were located in northeastern parts of the region and 
included the blocks of namely, Shahabad, Saidnagar, Milak, Bilaspur, 
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Chamraon, Suar, Nahtaur and Lalaurikhera block of Pilibhit district lying in 
eastern part of the region. High productivity was found in 22 development 
blocks lying in the northern and southeastern part of the region. A set of 27 
blocks characterized with medium productivity and remaining 33 blocks 
showing low and very low crop productivity in the region. 
An input and output analysis was performed on the basis of output 
(productivity) and input (independent variables), adopting a statistical 
techniquei^  multiple correlation. The analysis reveals firstly, that gross 
irrigated area, net irrigated area, tube-well net irrigated area, fertilizer 
consumption, plough (wooden and Iron), threshing machines, germs killer, and 
sprayers and tractors are positively correlated with productivity. Secondly, the 
role of variables were identified by testing them through factor analysis 
technique for each productivity regions as well as in Rohilkhand region 
considering it as a single unit. 
The causes of very high and high agricultural productivity at Fi was 
revealed by the variables of germs killer and sprayers, harrows and cultivators 
and showing machines. At F2 productivity index is a single positive loading. At 
F3 gross irrigated and net irrigated area. At F4 percentage of tube-well 
irrigation, and finally F5 fertilizers, tractors, and literacy were the main causes 
of making the area as high productivity. 
The composite Index points to a wide range of variation in the 
variables in the blocks of the region. In Rohilkhand region there are 9 
development block showing very high agricultural development are namely, 
Kyara, Khutar, Mirzapur, Chamraon, Nahtaur, Dadrol, Kalan, Seohara and 
84 
Bhawalkhera and 16 blocks fall under high level of agricultural development in 
the region. A set of 35 blocks characterised with medium levels of agricultural 
development and the remaining 30 blocks of the region show low and ver>' low 
agricultural development. 
The overall assessment of the study reveals that the agricultural 
development in the blocks of Rohilkhand region is dependent on the efficient 
management of technological factors committed to cultivation, like irrigation, 
fertilizer consumption, HYVef seeds and mechanization. 
However, the present agricultural system is mainly being governed 
by a policy of economic development that emphasizes ^ high productivity for 
commercial purposes, this has led to agricultural intensification involving 
improved cultivators, expanding area^  under"^  single crop and above all the 
intensive use of agro-chemicals like fertilizers, pesticides. All these unilateral 
approaches of increasing production have generated several undesirable 
impacts viz. degradation of land and water resources, loss of biodiversity, 
environmental pollution which are the major challenges to be met for a 
sustainable agricultural system. 
However, the present level of agricultural development in the region 
needs improvement in order to meet the demand of population'by adopting 
certain strategies for sustainable development of agriculture in the development 
blocks of Rohilkhand region. To ensure a friendly and healthy environment 
should encompass the following lines for the development: 
(i) Crop improvement for higher productivity 
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(ii) Prevent degradation of soil and ensuring maintenance of soil fertility. 
(iii) Greater organic matter and fertilizer use and increasing fertilizer use 
efficiency. 
(iv) Integrated and balanced nutrient supply system management. 
(v) Efficient water management in irrigated area and irrigation resource 
development. 
(vi) Evolving efficient cropping systemc, and crop sequence for higher 
productivity per unit of time. 
(vii) Evolving location - specific agronomy of crops varieties for higher 
productivity and ecosystem balance. 
(viii) Developing high production technology for crops particularly cereals, 
pulses, oilseeds and cash crops. 
(ix) Ensuring availability of good quality seeds in adequate quantities and at 
proper time. 
(x) Efficient and quick transfer of advances in technology to fanners. 
(xi) Evolving low-cost technology for small and marginal farmers in the 
region. 
(xii) Efficient management of conventional energy use and greater use of 
non-conventional energy in agriculture. 
There is no conflict between development and sustainabilit}'. Infact 
development as well as increased food production, in view of the increasing 
186 
population are necessary, but the development should not be at the cost of 
posterity. It should be eco-friendly. 
The concept of sustainable development, as defined by the World 
Commission Report on Environment and Development is that the need of the 
present generation should be meet without compromising the needs of the 
future generation. It only means that the resources should be used in the most 
judicious manner. For increased production of foodgrains, irrigation and 
fertilizers are important. For profitable irrigation, good drainage is extremely 
important so that water may not stay on the land and lead to waterlogging. 
Agam if irrigation is being done by canals which are unlined, seepage would 
take place and to sub-soil will be saturated with moisture and restrict aeration 
and supply of oxygen to the roots. 
In case of chemical fertilizers, the knowledge of the quantum of 
fertilizers per hectare, the manner of application and the time of application are 
important. If excessive doses of fertilizers are used, then that-^e unused and 
washed off to rivers and lakes. The water is polluted and results in 
eutrophication causing hindrance m navigation, ^ -o^ 
It will not be sustainable development. Besides, along with chemical 
fertilizers, bio-fertilizers, compost and green manuring should also be used to 
improve the structure of the soils. 
Insecticides and pesticides are important to save the crop from being 
lost but they are also causing health hazards. The new technology that of 
Integrated pest management as far as possible should be used. In this 
187 
technology such weather conditions are created which are unfavourable to the 
pest and favourable to the enemies of these pests. 
All in all, sustainable development in Rohilkhand should apply the 
new agricultural technology keeping in mind that the manner in which the 
technology is used is eco-friendly and leads to development that is sustainable. 
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Appendix B 
Blockwise Productivity Indices in Rohilkhand Region - Based on Yang 
Crop Yield Index - 1994-94 to 1998-99 
Name of the 
Development 
Block 
1 
Najibabad 
Kiratpur 
MdpurDeomal 
Haider 
Kotwali 
Afzalgarh 
Nahtaur 
Dhampur 
Seohara 
Jalilpur 
Noorpur 
Thakurdwara 
Dilari 
Amroha 
Chajlat 
Joya 
Dhanaura 
Gajraula 
Hasanpur 
Gangeshwari 
Asmoli 
Sambhal 
Panwasa 
BhagatpurTanda 
Moradabad 
Mundapandey 
Dingarpur 
BaniyaKhera 
Cereals 
2 
96.90 
96.37 
93.47 
90.57 
99.42 
101.76 
98.35 
97.89 
97.44 
90.58 
94.49 
96.34 
96.34 
88.78 
95.83 
94.71 
95.66 
95.75 
94.42 
96.79 
96.96 
93.67 
94.12 
97.68 
84.64 
96.21 
94.91 
94.42 
Pulses 
3 
117.92 
117.31 
114.35 
123.74 
121.04 
113.47 
123.79 
119.14 
121.85 
129.27 
121.88 
108.78 
109.41 
108.45 
104.98 
113.60 
109.95 
110.11 
112.59 
110.69 
109.83 
112.85 
111.32 
109.48 
110.77 
109.13 
110.19 
111.64 
Oilseeds 
4 
104.36 
108.31 
96.11 
99.38 
97.72 
97.36 
113.70 
109.97 
112.72 
121.56 
119.37 
101.16 
87.05 
101.99 
105.28 
102.41 
131.20 
103.77 
101.56 
101.27 
101.52 
101.37 
101.45 
102.28 
103.50 
102.33 
102.31 
102.54 
Cash 
Crops 
5 
102.74 
102.70 
102.73 
102.76 
102.75 
102.78 
102.71 
102.76 
102.79 
102.67 
102.79 
98.54 
99.73 
98.52 
98.51 
99.25 
98.91 
98.80 
99.60 
97.27 
99.24 
102.16 
102.05 
99.21 
100.23 
99.25 
98.91 
99.82 
Composite 
Index 
6 
100.59 
100.49 
99.09 
98.35 
101.60 
102.33 
109.20 
101.51 
100.85 
98.34 
100.24 
97.15 
97.05 
93.29 
97.06 
96.74 
97.36 
96.91 
96.23 
97.21 
97.79 
96.40 
95.72 
98.12 
87.54 
97.41 
96.04 
95.96 
(Contd.) 
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1 
Bilari 
Bahjoi 
Suar 
Bilaspur 
Saidnagar 
Chamraon 
Shahabad 
Milak 
Rajpura 
Gunnaur 
Junabai 
Asafpur 
Islamnagar 
Bisauli 
Wazirganj 
Dhagavan 
Sahaswan 
Ambiapur 
Salarpur 
Jagat 
Ujhani 
Qadarchowk 
Samrer 
Dataganj 
Mion 
Usawa 
Baheri 
Shergarh 
Dumkhoda 
Mirganj 
Fatehganj 
Bhojipura 
Kyara 
2 
95.07 
93.73 
106.87 
106.79 
107.16 
106.76 
109.59 
107.04 
90.07 
89.77 
90.05 
87.15 
87.07 
87.54 
85.34 
90.44 
88.95 
88.10 
83.32 
84.08 
87.62 
87.24 
81.70 
81.65 
81.23 
86.61 
82.55 
84.98 
84.70 
86.70 
85.77 
84.64 
87.72 
3 
112.57 
110.59 
120.03 
107.73 
132.61 
128.53 
130.11 
129.46 
94.49 
94.25 
95.15 
96.44 
96.60 
98.85 
95.96 
99.13 
97.92 
97.30 
97.11 
96.52 
95.50 
94.89 
95.66 
96.49 
95.90 
96.37 
102.03 
101.33 
101.76 
100.53 
100.21 
101.57 
100.94 
4 
101.99 
104.83 
113.33 
121.29 
114.68 
109.99 
113.15 
115.75 
102.92 
94.83 
97.49 
97.44 
99.84 
102.88 
99.00 
104.64 
97.10 
99.53 
102.70 
97.82 
95.15 
96.44 
97.63 
95.53 
98.34 
95.96 
114.62 
114.57 
114.55 
113.07 
114.93 
109.43 
117.01 
5 
98.62 
99.14 
94.88 
93.59 
96.74 
96.09 
93.83 
94.01 
108.93 
109.64 
108.53 
108.53 
107.89 
106.72 
105.29 
102.05 
106.72 
100.50 
109.18 
105.20 
103.93 
106.81 
103.68 
103.06 
104.73 
106.59 
97.92 
97.87 
97.91 
97.46 
97.65 
97.70 
97.45 
6 
96.55 
95.15 
105.89 
106.18 
107.01 
106.12 
108.56 
106.46 
91.27 
91.08 
90.99 
90.78 
89.86 
90.91 
88.01 
91.59 
90.55 
89.90 
87.31 
87.26 
90.90 
90.91 
84.97 
84.71 
84.41 
89.17 
90.91 
89.91 
90.57 
89.18 
89.07 
88.69 
92.19 
(Contd.) 
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1 
Ramnagar 
Majhgawa 
AlampurJafarabad 
Bithrichainpur 
Nawabganj 
Bhadpiira 
Bhuta 
Faridpur 
Amaryia 
Marori 
Lalaurikhera 
Barkhera 
Bilsanda 
Bisalpur 
Puranpur 
Banda 
Khutar 
Powayan 
Sindhauli 
Katra 
Jaitipur 
Tilhar 
Nighoi 
Kanth 
Dadrol 
Bhawalkhera 
Kalan 
Mirzapur 
Jalalabad 
2 
90.32 
84.17 
90.13 
84.35 
83.12 
84.30 
83.96 
84.95 
100.91 
100.51 
107.90 
100.83 
101.17 
100.80 
100.87 
100.57 
100.44 
100.56 
100.44 
100.24 
100.59 
100.49 
100.07 
100.95 
100.53 
100.47 
100.29 
99.63 
100.37 
3 
99.95 
100.38 
99.96 
101.21 
101.74 
101.53 
100.77 
101.46 
89.98 
91.33 
91.01 
89.90 
95.15 
97.72 
91.78 
86.45 
89.67 
90.22 
90.49 
91.00 
91.32 
91.99 
90.40 
91.61 
94.50 
89.87 
91.29 
97.46 
90.72 
4 
117.28 
116.90 
117.57 
128.58 
119.18 
119.27 
118.30 
114.64 
72.57 
73.05 
74.24 
76.55 
93.61 
76.37 
100.95 
83.01 
86.84 
91.65 
102.23 
78.11 
95.97 
80.16 
84.46 
83.59 
87.80 
77.12 
91.29 
94.91 
98.14 
5 
97.09 
95.99 
95.19 
97.38 
97.84 
97.88 
97.78 
97.06 
99.42 
99.57 
99.27 
99.48 
99.47 
99.45 
99.47 
95.77 
95.73 
95.83 
95.86 
95.48 
96.51 
95.21 
95.65 
95.69 
95.95 
96.00 
98.45 
97.36 
97.72 
6 
93.26 
86.82 
92.31 
91.72 
87.75 
89.80 
89.63 
90.56 
99.99 
100.30 
105.23 
99.56 
100.59 
99.83 
100.54 
99.13 
98.61 
98.88 
99.25 
97.91 
99.31 
97.59 
98.29 
96.97 
98.77 
96.71 
99.28 
98.89 
98.96 
Source : Data obtained from Statistical Bulletins of Bijnore, Moradabad, 
Rampur, Budaun, Bareilly, Shahjahanpur and Pilibhit districts -
1994-95 to 1998-99. 
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